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an industrially advantageous process for 
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and industrially advantageous processes 
for the preparation of intermediates 
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(IV-a) 
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v >&mm&mm=-z : r)m'c$>z>±m(D3, ( i v - a > cr>{b&®o>>&mm.m ; 

7JVa-j\,tfi—® L 7*zi~->\,-c$ > z±aS(ir>a l (iv-a) <Dib&to<D&MM& ; 
-MT)\>-=i—)\ / lfi J i.$;—)\,-i:$ > z > ±&< D5 £ i (iv-a) ©ffr&«&«D#»K B i& ; 

7kmik**m&mfc<gt9>)&, *i!Hb*£j!i^Mj*AT-&£±E3©5£ (iv- a ) v>\\&m 
xk x 2 &&vx 3 &^?ti<b7ymm?T~$>z±m<Da, (iv-a) (Dit&yKD&mm 

Process a, b, e, g, i \z^^=L^Mt^m<DmmjLJm^mmvx ; 

S (II I- 1 -a) 



~cm2tizfc-&®*, ft7uh>&mm^ t^-^w^etvi, ykmitKvm&mit-s 

%}&m&ZH:X&, (IV-a) 






(IV-a) 




■zmztizittrmt*. mws&mrtzRfoz (v- a ) 
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COOR 5 
COOR 6 




(V-a) 



a) 




(Vl-a) 

£fc> #^gTO±IB©P r o c e s s ^Vxa^iiaTgE^b^Kgl-f £ 
55(111-1) 

X 1 ' 




X'^^^NH 

^ C^COOR 3 

3 011-1) 

5£ (I I I - 1 -a) 




x 3 L 

H 3 C V COOR 3 (IIM . a) 
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a (II I-l-b) 




COOR 3 



(1 11-1 -b) 



R 3 &ykmi%?X-&za, (III — 1) x & (III — 1— a) N Sfcli^ ( I I I — 1 — 
b) <D&<b&® ; 

R 3 #^^Ht-fe5^ (III-l), jt(Ill-l-a), SfctiS; ( I I I — 1 — 
b) <D&tt&m ; 

R 3 #^;i/ST-fc<E>5S (III-l),S(III-l-a), *fett5S ( I I I — 1 — 
b) CD^b^fe; 
^ (V) 



X\ X* te&VX* tf^Ttlb? ymm*T'&Zl& (III-l), 5C(III-l-a), 
a(III-l-b),a(V), ZtzltjZ (V-a) <D&fc&® ; 

5£ 




COOR 5 



5* (V-a) 




32 



WO 01/18005 



i 



PCT/JP00/06094 





6©7^*;i/«fc{i^?lt& l a>e> 6 ozji/n+i'S^ti, ui:t<fe57'J-;i/Mli* 

U 

R\ R»:fe,fctfR 10 ti\ =&*afe:£UTs 

1 fr£ 6©7Vl/=i*->ak ^hol, *;v;^-f;H, L < Ji:>7y LTV>T 

©^ny>Mi^ ^I&i^5>6©t;u^;i/S. JBUKBU 6©^n?v 7;i/*;i/g. 

*)«tv^>^;i/Sx 
®J^m®l^e>6©7;i/*;i/S, 

7fr3*rS4£*f88M# 1 - 7xr;n^7 5. >T-&3±!3©Jg ; 

1-71-^x^7^^ (R) - ( + ) - 1 - 7 i-;i/xf;i/7 5. >-t-fc3±gB© 
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1- (p-MJ/b) ***7%>1fi (R) -( + )-!_ (p-h.;;i,) i^;UT^>-Cfe 

1 -7 2 - (p- h U/b) Ji^;i/7'5>*s (S) - (+) -1-7x^-2- 

(p- h >-efe-S±|2cDl§ ; 

*&fc*»Wi4±B©«M»*j;v«^^i»cj:o-c«a$ixfeA (VI -a) ©fti-g- 



T?*<*ttSfl3-&* (V*7D^» ©SS2l&T'&oT> Process A*>e,J©V% 
ftl^SlC.toTS (VI -a) 



IS 





7 tflis LT^ 
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COOBR, 

T I I 

5£ (VI -a) T'&ZtlZfc&<to<Dmm&&Proces s AT-fc^lS©^:? n3M* 
5$ (Vl-a) 



A (VI-a) 
5£ (VI-a) 
A (VI-a) 
A (VI-a) 
A (VI-a) 
5£ (VI-a) 
* (VI-a) 
a (VI-a) 



T&3*iS4b64fe6>StiftiftPPr o cess BT-fc-5J:IB©l'tf ^D^r-tf- 
T-^n^b^IcDSiaS&asP r o c e s s CCfe5±I3©U*7D^ 
Tra^n^^tlOlSiiffi^P r o c e s s D-e&S ±sB©l/#:7 n^-tr 
-e**n*fl3-&«l0«Jfii£i6»P r o c e s s ET-&S_tf3©l'tf :? n*-tf- 
T*m£ft£4b^©££i§&#Pr o cess FT-fc^-tlB©^ 7 
-emZtiZib&yiOMM&i&P r o cess GT-&-5_tI3<Db*:7 n 
T-^£ft£fb^©l£&i£#Pr o c ess H-efe^>±a3©U^7 D^+>- 
T!&$ft3^»©Sffifiifca j Pro c ess I T«&3±IB<Z>l/*7 P*-* 
T*^£*i£fbl^©8^i£#Pr o cess J-efc3±I3©l'tf 7 D*-tf- 
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R'tts IK******. SftgfSi: LTUU ^d^>J©^ g&S£*r LTvnt* <fcv\77U* 

h*^>-£>*;i/*^;M-*i^ p-^DD^>-tf>^;i,^-;^^^Sx m-* 
DD^>-fe'>x;i/*^;i/^^r^S % 2, 4-^^^;i/^>-tf>^;i / ^-;i/^-^>>s. 3, 5 

R l «, -COOR 5 Jtli-CHi OR 4 Sito 
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R 3 £LT:fcJ\ jBt5Rj»lA»&6©7;i/*;i/aS*»»* L<s Sfcli-fV 
WD7-bf;i/S, i'DDT-bfJl/i, \muj)\,m. sM^/l/^ ^W-f^atk p-* 

o 
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fc*>\ ±5temm^i*frfiom&i&(D$!im&(Dfr7n (i i-a) <oz.m& 





( I ) frt>lt&® (III) Ag)lj 

* ' ("'- 1 > (IH-2) 

Ib&W (I) iiibi^ (I I) M#«T-C-SJ5&^-&^c:i:{wJ:t)^ti (I I I 

it^m (II) tt. B&SR 2 -fb^tr (I I - 1 ) iita^mt^m (I 1-2) 

i:3fe^^©i>rix^-c*ife^o -fb^ (II) ic&mt, L VFX©g{B£;£ffl&©(i 
3fc3*iStttt"e* !K M^Cti^^C-^T-fe^-fb-^ (I I -a) ASLVFX0gIt-i} 
gT-&&„ COCtlift^tl (I I - 1 ) :fe«klMb^» (I 1-2) c-owtfcgiMSU LV 
FX©«*fc«*fli^*iHrtb^4li (I I-l-a) iJi^^tl (I 1-2 -a) T*&*<> 

r 1 r 1 e 1 

HjC^R 2 (II) ' H 3 C^CXX)R 3 (11-1) ' HjCT^COOR 3 0> -1 -a) > 

X ? f 

^ ^ ; ^X^oR' 0I . 2) ; h 3 c^or 4 0I . 2 ^ 

mz.&, ib&m (I I - 1 -a) (i, D-a^©^^^Hb^©7k^S*ffiig|Rltg>5:Xiw 
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\\&m (I i-2-a) tiu D-a^^x^;Hb-&^©7k^S*«MLfemc*;i/^^'> 

££x IbM (I 1-2) tiu l, 2-rD/i>^^-;i/^^^^cii:t)-e^^o 1-ft*>*. 

1- 2-a) ^iSCli:^!^ 

flj&fH (I) £<b^J (ID tfrbib-et® (I I I) #*#*>ft£#x -fb-^J (I I -a 
) i:©S^T-tt^b^ ( I I I - a) ifimbti; ib&Vv ( I I - 1 ) t<OS.f&Sitib^a ( 
I I I - 1 ) &m*>ti ; <b-^ ( I I - 2) koSJfcTfttfl;^*! ( I I I - 2) #*§£>n ; 
W&m ( I I - 1 - a) £©MfST-li<b-£fe (Ill-l-a)^^n; <b£* (II- 

2 - a) iKDEJ&X'&ib'S® (I I I-2-a) £:#t!£3o 



<bi^ (I) -fb^#J (I I — 1 ) ZtzitibUVd (I 1-2) fc<D£jfcttK«H-©& 
<b^4fcr (II) ©^fflStix Yb-^tJ (I) 0^v»t:Mltl*'e.2|g (^;i/) t-£<, 

JSSi:t-rtt> *«*a©^rn "c*«ffl-e*s#, a&$u&Si:UT«. & 
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U ±«&JS©JKMfc t < fcm&*J^©#&T-C- -5 ©#*?£ U < , ft£.mm* *) 
A#£TT^fS<* -&£©#$?£ LV\> 

i§S©{£ffl§ttfb^tr (I) ©^;H&£*fl/r i*>S>3fg x-&<. $?£L<iii 
. liP?>2fe©lEB-C*«fe-5o 

©»S^flS***««IE ; fh7bh*D77> (THF) , 1, 4 - v 

^-^•y->^©oi— T^HjUSJg ; T-fe b >> tV-ftx-f-fr* h >*?©>5r h ; N, N — 

j;^fM^A7U' (DMF) . N, N-^f;V7tf7U* (DMA c ) f©7U' 
^SI;^dd/^X ^Dn^^i/A^yND-rWbJK-fbTK^m^ jW^^^V- 
^^mo^x^^mm^ ; — ;k x^y— ;k -fy7o;v-^ (I pa) ^©t 

;*;i,*-;M-:3f^>g©*§£-l£s N, N-i/Vf-MM7^ h\ N, N-WWth7 

mt&otemmzih&m ( 1 ) ut 5 fgsw±-c- £ < > sfiu<iiio^t>i5 <gs© 
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7 <> > - 5 me> * ^ t> >3L—T)\,e§&mf z> z t % %>o 

i&ta&IC&fflMfciU (I) <D*)imzttl,T 1*>£> 1 0 0 %®$6HT-fctl««t <. 

Sf&isg«. <b-&«5 (i i — i ) ZEU&z-ezmGte. &m?zmm<Dm&$.-c-c$>ti& 
o £fc> A5^« (i 1-2) ZEMzuzm-Sit. mm- 7 8&e>5 o-c-e«t<, $?i=L< 

<i-5 0^?> 0°C©$5HT% #tc- 5 0 3 0*C©$eH*s»* Ut\> 

>&$mwcx&to (i 1 1 — i ) ^t>«#af-e-r^cD$$^xat3^fflT- 
Lfc#^-c. *b£-t> (i) *>£>fb£-tr (iv) ^©xg^iiSgUTfroch^-e^-So 
(ill) frbit&m (iv) ssarraintt. it^m (in) *Hb-^% (i 
1 1 — l ) fb-s-tj (i i 1-2) -cfe^^-e, #*Jlfcofc;5i££itirc-f 

fl;^* (ill) ttOTC^^^t.iio-c4)®i§-r^iii:As-c-^So 

<b^t> ( I i i - l ) tt, <b-£^ ( I - o ) 




(1-0) 



cHgCocooR 3 
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^— is— ym^m^tiit^o ztih<?>Wi*M<Do%. «7kBSt^-?- 

tt&m (i-o) fctr^e>»fb-&«ifc©s*6tt. mmm^m^mm^xmmr^mm 

umx&ixi>^~rtixb*.^o *&& mm. mm. i )>mme>mmm; 
*>m<t&®^w&zK*>m<b&®m®mmmzm?zzt&-zzzo m^)^>mt 

(CH3COCOOH) £SiRLT> c©tf;utf>&£^41£ UT£t*-etifc<. 
^ia-r-s^osttftfi^s-ect <u \?>\s\z>m&.ft<?>m<om&\zib'£Vii (i-o) <z>*;i/& 
-fb^ (i-o) L-cMWCb £e>K/hi©f!|g£;!)Dx.-Sc:i: 

©7 5. Ym%t& ; sm^ti/*-***^^ 7-feh-h 1 J;K T±h>. mm^x?- 
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^ r n^>-tf>g§z£# (Z = N0 2 ) &&fflUT*H/£&IIS{iLfci:£fciu Sf-hDS*5 



(i-o) tl^;^t>^b^*^7c^TT•S^B$^±^Migafe{-^JV^-c«, 
tt7-fe^#©-fb-£«J (I I i-D a^/ST^o CftC#LT^Mtt#T-ifc5'fb£-$r (I 
I I — 1 — a) fc^idinr-Sfc^ti. -fb^t; (1-0) fcitf if ;wtf>^b^j 

(DK.Yamada, J. Chem. Soc, Perkin Trans. 1, 265 (1983); S. Ituno, Bull. Chem. Soc. 
Jpn., 60, 395 (1987); S. Ituno, J. Chem. Soc, Perkin Trans. 1, 1859 (1990); B. T. 
Cho, Tetrahedron Asymmetry, 3, 1583 (1992); T. Sakai, Synlett., 753 (1995); M. 
Shimizu, Tetrahedron Lett., 36, 8607 (1995); C. Bolm, Synlett., 655 (1994); J. M. 
Brunei, Synlett., 177 (1996); R. 0. Hutchins, J. Org. Chem., 52, 704 (1987)3? Ct« 

©N. Langlois, Tetrahedron Lett., 4865 (1973); H. B. Kagan, J. Organomet. 
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Chem., 90 , 353 (1975); X. Verdaguer, J. Am. Chem. Soc, 118, 6784 (1996)^lCt^^ 
£ft-rv>£t: b* d >> U MbMJfo ; 

®lZT0XmmiZXm&£nx^ZMmm*mibfcfo (RhUi: A. Levi, J. Chem. Soc, 
Chem. Commun., 6 (1975); S. Vastag, J. Mol. Catal., 22, 283 (1984); G. -J. Kang, J. 
Chem. Soc, Chem. Commun., 1466 (1988); W. R. Cullen, J. Mol. Catal., 62, 243 
(1990); A. G. Becalski, Inorg. Chem., 30, 5002 (1991); J. Bakos, J. Organomet. 
Chem., 279 , 23 (1985); J. Bakos, J. Organomet. Chem., 370 , 263 (1989); J. Bakos, J. 
Chem. Soc, Chem. Commun., 1684 (1991); C. Lensink, Tetrahedron Asymmetry, 3, 235 
(1992); C. Lensink, Tetrahedron Asymmetry, 4, 215 (1993); J. M. Buriak, 
Organometallics, 15, 3161 (1996); M. J. Burk, J. Am. Chem. Soc, 114, 6266 (1992); 
M. J. Burk, Tetrahedron, 50, 4399 (1994); IrMtfe: F. Spindler, Angew. Chem., Int. 
Ed. Engl., 29, 558 (1990); A. Togni., Angew. Chem., Int. Ed. Engl., 35, 1475 
(1996); T. Morimoto, Chem. Pharm. Bull., 42, 1951 (1994); T. Morimoto, Tetrahedron 
Asymmetry, 6, 2661 (1995); T. Morimoto, Synlett., 748 (1995); K. Tani, Chem. Lett., 
955 (1995); K. Satoh, Tetrahedron Asymmetry, 9, 2657 (1998); Y. Ng C. Chan, J. 
Chem. Soc, Chem. Commun., 869 (1990); Y. Ng C. Chan, J. Am. Chem. Soc, 112, 9400 
(1990); R. Sahlong, Tetrahedron. Lett., 37, 4937 (1996); T i«I : C. A. 
Willoughby, J. Am. Chem. Soc, 114, 7562 (1992); C. A. Willoughby, J. Org. Chem., 
58, 7627 (1993); C. A. Willoughby, J. Am. Chem. Soc, 116, 8952 (1994); C. A. 
Willoughby, J. Am. Chem. Soc, 116, 11703 (1994); Ru»i: C. Botteghi, Chimia, 
29, 256 (1975); W. Oppolzer, Tetrahedron Lett., 31, 4117 (1990); D. E. Fogg, Inorg. 
Chim. Acta., 222, 85 (1994))^3 <fctf(4)S. Hashiguchi, J. Am. Chem. Soc, 117, 7562 
(1995); A. Fujii, J. Am. Chem. Soc, 118, 2521 (1996); N. Dematsu, J. Am. Chem. 

soc, 118, 4916 (l996)^^3•r^$^^-cl^^*^l&Sii7cS^s* s ^e>n-^:v^So 

#9SSttfc'fl5-&*r (III-l-a)©H> #;i/*>$Hb-£t> (TI31fla§#R0 
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So 

z(Dx.* : r>\'<D^?rix\7kfrm*nmT%izi*, a i i-d ©x.*^;wb£r% 
&<Dtismmmmm*mfzz.t&x%Zo gtmn^T^—e^uTT—e** 

±m<Dmm j $>m&m£±zmmiz&'z>x. it^m (iii-d ©?*>©-#© jhse# 
(*r<£#) t?**^* (i 1 1 - 1 - b) <djixt)W*. (-rmmma, 



*mmumT%z:£&xzz>o 

fc&N zcDmmm^izmrz-oxitmimizm^rzmm, m&m%. it^m (iii-i- 
b) ©jfttiJH^^^w^till|^cJ:o-cl^*LTi3<©A s J:v^„ -fb^ (in-i-b) ^aaju 

^^^^©^^icio-catB^fr^X-fi. &68#T-fc£flsi^ (I I I - 1 - a) 

Cl©l^©«lM©pHli. 4*»*>9© fcHrT?*ix««fcV^ #i;L<{±6A>$> 8 
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mmm^oit^m (iii-d ommt. mmtmmm^ o . i%^2 0 %<D$m 

nfcv^ <bi§r^ (iii-i) icttbfiSJtT-O. 0 5fg*>*>0. 

fc:fe N <b&tl (I I I — 1 — a) o^Xr)\s*WffiLXJ3>l***sfrmiz£&?Z><Dt& 
Mifflt5Ci:faot^ (Ill-l-b) ©**#>SMb***»* 

5«teStt«M&&*& (I I I — 1) «D*JM?>BMfr&«au ^tSMfiit^T^fl/ 



I-l-a) ii^b^l (III-1-b) ©#;i/*>^b^£#8rf££ 
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(Slffx Aryllt s\nf>m?s -hDg, i'/yS, A^/n*^ j^fSi&ia^ 

u 

itiii-7x^-2- (p-HJ/is) ^^x^vfc^Tjvr ££ 0 
^UT, ztit><Dm&(Do*>T:fc'£tV!l (III-1-a) ©?^©*M>ift^l!iJ:il 
^^■&5c:i:T-^J*Jg^*ff*ac:i:^T-^i»^Tg^*Mi:LT{i, (R) - 
(+) - l -y^-jv^j-frTK (R) - (+) - l- (p-MJ;0 

(S) - ( + ) - 1 -7i^- 2 - (p-MJ^) ai5 L ;i/7'^ >*^{f^Ci;* s T-^ 
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-fb-£% (I I I-l-b) <no*>(Dl3Jl'rt>mih&®bmfr'£>t>it%Z£-t:m%}te 
m&tftftfitto Z t&X-Z 2>%¥i£&tjim&£LXi*. (S) - ( + ) -l-7ir;nf 
;kt^>, (S) - (+) - l- (p-M>;io ^3->vT^>$.tz& (R) - (+) - l - 

<. wmm?. mmm^tzummm^^ts^mmmmmx%^ 0 3-*7*. 

SMtUli, n-^sdp^>, n--v>^>, ^>-t?> % i, >^©fliflft£ 

1, 4-^**1*>^©jl-^;I^S§J£ ; N, N-^^f^M7? Fx N, N-^f 

(EDO ^©/ND^Wb^bTk^^^^w^cifcds-c-^^o zvmz^ tJc> 

1/^7 ^xDm&iz&m-rzm&i* mmm at, fb-&& (i 1 1- i-a) -e& 
>k Lfe^oT*o-^r©M'i4<t:T*&^'fb-&tJ (i 1 i-i-b) izz<D££xi*mmm 
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wwta^o zafc-sm (i 1 1 - 1 -b) (D^^o^x^Mt-eimt. mmw^ETizmm-r 

ifo£c'fbzki^&*£ ; ^ * J — ;k ;K ^Dyty — ;k ^v^-p/V— ;K n-^ 

;K ^^^l/t ^;i/ x rh7tFn77>, 1, 2 h^r^>ai^> N 1, 4 

-^^-+-9->^©oi— r)im&m ; N, N-^f^M7;F> N, N-^^^;UT-fe 
K^©T5. K^iggl ; ^dd*M, ifrfb^U^ 1, 2 - i?* o D:n* >*?©/> 

L < li^igfr £ &&©8fcj£T- & -5 o 

tiSfcLrii. *^££«:j8^©^Trft-e&oTt)«j:<. T^g^gg^ttT^i^^ 
m&m. mmx, th'^A, #g*A. g^A, v^^a, ^^a^©*^ 

K^©T;i/*;n)^A|£3i! ; t g ai^r * n, n— vrnK^xf* 

>^©=®7'? -£©flfc> 1, 8-->*T1ft^^O [5. 4. 0] ^>^-fe- 7 - 

^> (DBU) > 1, [4. 3. 0] 7 >- 5 -i> (DBN) „ N- 

^^^^^7 * g >m<o^mM^.mm.it^m ; *j*m7— g > N i^^r- g >«?©n, 

C:n?>©^©o^^ 1, *-9TV\LS/#U [5. 4. 0] ">>^-b-7-JC> (DB 

u) ^o^mmmmm^m ; &&v&imii g *a^©t;i/* >)&m&tz\*7>\sii o±m& 

MlI;*^A^->>tU-^h^K (t-BuOK) m<D7frl} V&mZtziZ 
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m&ommMktm'B. it&m (in-i -b) ©ai*^ Mb^o^^sc^Lt o . 

T^x^A^DU Kf©HS7>f-^AS; 3^b#U*A. 3 »Mb^ h «J V A3? ©7 

fb^-fe (I I I-l-b) tt. ISiiU7-fe5fl:$tm AP7k^«?M1"i.3i:K: 
(I I i-i) ©*^^>^b^c^b-r-2»c:i:As-e#^o 

D75 ^ 1. 2-yp< h*«>:c*> N 1, 4->j*l f .y->m(Dx.-T)V&mm I N, N- 

7*^0£i7^>i;?0i, 1, 8 - ^ Tiftfi-^D [5. 4. 0] <j7>^-fe- 7 
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-x.> (DBU) „ 1, 8-^71fti/^n [4. 3. 0] S>-5-^> (DBN) . N 

^S©<£fflSttjiS> <b^«a (i I I - l - b) ®^;i/&£*fLT o . l a>£> l Sfg^ 

(i 1 1 -a) (Do%<Dti)v^>m.it^mt, iim©^tc«to-c^x^;wb^{c^r 

R 7 -OH 
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Tnztizfo&is (i 1 1 -a) <Do%(D*ji>-x>wnhi$mz, &m<DT*>®t<Dm*B 
f&tatzz£xmmt%zt&xzz 0 zommorztbiz&m-zzzTz^tisT^ mm 

^fc^b^fej (i i i-i) oo%<D^)^>mit^<DT^>mm^m-r^zh^mui^ 
<b&m ( 1 1 1 - 1 ) i^^it^m ( i v) ^<n_Tjg 

Yb^fer (I I I — l ) £ N ig7c^cfc{cJ:t)Yb^te (I V) £*§-5ci:#-et£o Mift 

&7vm<z>&itTT'Mm?tittijL^o zomfi-emm-r^ib^a (iii-d t 

LTtts C O O R s tf *>©##tc$?3; Ll\> 

*.mib*>>mm$a. *m<b*vm-??*is*^ ^T^7kmib^mi-hv^Amcr> 

S7C>Bl©^fflg« % ft** (I I 1-1) WWiZttVXl. 1**>2. 5« 

fem-etizmmtvxit, Bu&tzKmifi&&ti&&tzmfe$ tittup j->^ 

9J-to*fc^m (I I I - 1) ©^WbTO. 5*>*>5te s ^L<ttO 
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C©a7cSf&^^H^H^#^$t>^tfei*U>c^, i(III-l) <Do%(DX¥iS&{*. 

ii7c^j©^fflfi{±s fc&m (i 1 1 - 1 - a) $Lfc& (i 1 1 - 1 - b) o^^m^ni, 

*Htli, #7Dh>ttSI (aprotic solvent) fc^ffl-r* C fc^tjf S ^7 
r f7t FD77 a 1, 2 -i^ 1, 4-^**^>«©3L-5^#*«; 

-)^m<D^mm.\t, it^i®} (III-l-a) (III-l-b) C*fLt3*?>2 
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H/fcB^ti 1 2 4B$p t g©$gHT-£ < N mn& 2 1 6 ISIflHift'CfcT'r*. 
fc^fe (I I I-l-a) Sfcfct (I I I-l-b) hmTtMtttftT-uYyvmmzMZ 

( 1 1 1 - 2 ) *> fejfr&gy ( i v) ^cdxs 

(I I 1-2) fcl&^S-r^dfcfcJ^'fb-^ (IV) *»SCfc^7?t«o 
^©#ST-&S^£ft3£&{3 < fcoT^*«J;i,%o Ttet>iE>. T^)\,*)\,m (7'J-;m 

(iv) frtyfbgm (V) ^(pjim 
^oiglt (IV) 

COOR 5 
Y ^^COOR 6 

^^TMs-r^cttCctf}. -fb^ (V) 
*ris>vn>mi;T)\,*)\,3LZTjmmm*, its® (ivj ©*;M»K*rbTi*»e> 
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m mm & mv % z. t # -c t * <> 

Sfcfcfc* «R»«6-e, &*v>tt. &*££i/T Wioix *^u>^©7?#&J^b*fiimi^ 
dHb-^ (IV) fc^^l/^DVttyr^^x^^/i/SliM*:**^ JSSfcitfffiP^ 

^^■]y>^v>m^T)^)V3L^)vmmmt, (iv) ©busiest l-c i^e> 

*on*;uA^©/ND^Wb^b;fcJJt^ig^ ; RBM*-;k 

> t-7PS—>\'^<DTJ\s^-->immm;PUU-X)),&^i&fc*3-l'>, 1, 

g;LV\, CI*l£&&©?-fc. N, N-i/7f^A7^K N, N-^W-bh7^ 

y^A/w h*^-r b\ y^A/w f^w ^©T^y^JiTk^bia ; i3)w>t?Aj\-( k 
Ym<oT>vi3 »±mam*MtoM ; *iHb:>- h y ^a, Mkittt y t> ^rnvT ft* y& 
mimAWto ; &m± hu^a, y •> a, ^zk^^- h'^a, ^it^m* y •> a«i© 

T;i/*y^jg^L,<{iT;i/*y±^^jg<D^^ifc{ij^^!k^ ; 7y<fb#y*A, 7^ 
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1 *>e> 4 ©T;i/^r;i/g^S^*L-CV%T^ctVM;Ui; ; l, [ 

5. 4. 0] - 7 - >) >ft >^o^it$S^^^f tf§ C i: § 5o 

t^>*D [5. 4. 0] -1 -tf^^y, *ift7;i/*';^,J;DjfSU<, £S>£$?£L 

<(i7k^b*U>>A^jfe^o *$tfbT;i/;&';, £ D*>»*Rfl5* u ^A&afoi3cD#i«:<fb# 

rnxommmaib^n (iv) o^twui^?,! 5fg t-jx, $f$b< 
- ^ m *m if z> n t ifi -e t * o 

o 

teffl&mMm(D&mm.i£, its® an ©^^t^rt-c i%a>?> 1 o o^©^-^ 
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^^T-fesft^rfe (v) a, #&*«©£ £&©xf§K^T*£. \\&m (iv) a> 
e»Yb^ (vi) ^(DJLm*mmLxfiozh:i>x-zzo 

it^m (v) t^^w^m (vi) ^cpxig 
5$ (V) ^ii£ft£fbi^£#^rt«Ji£i*-scfc{3 e fc!)5$; (vi) x-mzti 

g >>a/w H^-r h\ »;^->a/w Kv-r Ym<oT)^ti^^mi^mi\^a ; *;i/^»>a/w k 
7>r h-^©r;i^ u±ffi^jR^cx^b« ; *^<b^- h g »>a, *^fb# g *?i±moyrM y& 
g*&<fb<te ; h g * a, g * a. jfOMc^ h g a, i^h*^* g * a*£© 

, g^"i7Aoih^r^h\ g.>A*— g-^h*^ k *g^A*— *>*g— ^h*- 

0h'J7;V^l/7^>;N, N-^^^;i/T-g n, N - V3-*)\,T- g >l£©jKJSi& 
l^?>4©T>>V^S$:^-rSN, N-i^l/^l/Tng^Sl^tJ:; lfUs;>, 2, 6-;i/ 
^^>^©^^l^f,4©T;W*;i/g^S^*L-C^-C*>J:VMfg^>g|^i*:; 1, 8- 

^Ttfe^^o [5. 4. o] -7-*>? : *>m<D<£mmmmmib'et%>;mzmvzzb 

;i/n*>> K8i#$?£L<> *^b*g«i7A, * g ^A*-i/* g-;7 h Y1*U $ L<^# 

, ctD»^L<{i7k^b*g->AT-fe-2>o 
^S©^fflSiiii^> -Tb^ (V) ©^H&tcfcfLTO . I*>e,l5fg (^e;u) ©fEHT: 
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©HJRj^-^AiS; 18-^7"»-6, 1 5 5 1?©^ ^i-^i/ ; 
*SHai£I&M*£©^fllS«. fb-S* (IV) ®^;i/$i£*f LT l o 0% (^e;i/) © 

«^ DD *^> mib^9-U>. 1, 2-i?^7DDJi^>^©^Dy>fbi^'fb7k^ ; ^ 
1, 4-i?^^rit>^©Ji-^;i/^?g^ ; T-tr *^)\/^»>rh>tg<D>rh>%k® 

t-^^y~;i/^©7-^n-;i/^?g^;^^^^-5c:J:*ST-^-5o £©*&£«, 7k. 
MWJU<, h;i/^>, N, N-^^;^i7? N, N-^^Wtb 

SJ&BSP^i li??>24 ^OlElf JX>i! m« 2 £ 1 6 ^P^a^-Ci^T f § o 
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<b-£fe (iv) fre,<b&*B (vi) ^(pmmmjim 

tzztiznb^ -mzit^m (vi) zmzztv-cgZo t-&t>*K {t&vo a v) a> 

*k lt<$tV>) (V) *#g|-r^Cfc^<, -m^Yb^ (VI) £-f *£i£T-fc£o d©2X 

T'lUllu -^Yb-^j (V) 0isxiii6 o*cs*©ipiatt«-e*lllf*c4:-e#^«nfc 

+t>^0x-f^ii;7tb>, *?^^;i/^b>^©^h>mi§J£; N, N—>* 
^ d d a^©/n d y >fbiSMb**#*«E ; HflM *-;K im^^©*.;*^*^ 

';»*a;w h\ d^a/w K7-f K^®T;b*';^Ji7k^bt> ; #;i/:>^A/w h* 
v-f K«§F©r;i/* >j ±^Jg2km-fbt; ; Tk^b^- M> * a. *^fb£ »; ^ A^©r;i/# 

; h * A, >; r> A> &SbkM± h V * A, &^7kiH# >; *A^© 

<; u < >; ±m^ommiztz\zmm*.m^ ? ^b# u * a s 7 » 
N u^i^aji Y*i/ h\ ^- b »; -s* ^b^r>> k % «>a^— 
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mifrt>4<D7)\/*)im*^-r2>i$, N-*jT))/*)\s7-v>mmfo;WJ>, 2, 6- 

-^TlftJ^n [5. 4. 0] - 7 - £ >7 r -b >3F<z>^gsfc«jRaSfb-&#J ; ^£*£{;T3 d 

twxz% 0 

e->^D [5. 4. 0] -7->>>:r-fe> x *^fbT;p#';#«fcD£?£L<, u 

<fctzfc®Kb#U *Affc£ 0 

iSSC&fflMtifb^ (IV) <D*>miZttLX2frt>6<g*:Jl-t:&<^ »iU<lt 2 
* i 6>4<g ; e;i/-rfe-5 0 

^ 5 > - 5 m<o z => rfrmzmv % c t #t- ^ s<, 

^*nS!l©^fflS(i s its®} (iv) ©^;M&£*tL-t i*p*> l o 0%<D$mx& <, 
-fb^tr (IV) ©^vt^iti. 5fS (*;i/) ) ^iitllgt l BSIiggggii*© 

tt&m (iv) frt>ik&m (vii) ^(px*g 
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tt&m (iv) *mm#&i : -?>&mLxft?f*}mmt<itzz.tiz&>) > it&to (vid 

; #;i/S">A/W h*^ K^©T;i/* U±^^JS7k^<fc^ ; im\tt- h'J-^A, *iHb:*7 U 

* u^oTKii v&mimttto ; m.mi- m; * a. mm* u •> a, h'^As 

'J^A. 7>Wb-fe*>i>As 3'i"fb*U'>A«SFCDT^*<;^JS*fettT;i'*U±^JS©>'NP 

U^A* h=^>K Ut^A* h*^>h\ V?"*>>*A^ 

±^JgT;i/r3^r^>K!S ; n-^;i/'J^>i7A. ^^V'J^^A. ASM V7D tr;i/ 

K^oT^^y^-frAa ; h>;^;bT^>, i^i/SM v:rntr;Kr» >ma> h y 
7;i/W?>;N, n-^^^i/t-u > % n, N-i?ji^;vT-«;>^cD^isi^e> 

[5. 4. 0] £>^-fe-7-^> (DBU) , 1, 8 - S>T-y fcTS^ D [4. 3. 0 

] (dbn) m<D^mMm.mmt^' t m^m\-f^^hifix^^ 0 

zn*> ammo 7*j3>)&m£fc&7fr*v&m<D&mm, T^v^m^m 

s zk^-fb^-h y *a, ^y^A^-s^y-^b vy^^-i/+';-7h*^b- 

(t-BuONa) i'Wth'J^AM K?-f h* LI \> 

i&ScD&fflaii-fbi^ (IV) cD^i/gacttLT l 5fg (^;v) 
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^^{ca^b* 1 ; stitch >)t>2±m<DT)i<t)*)&m3ifzitT)H3V± i m&m 
^^©^fflattx -fb-^ti (iv) (D^frmizMLx \frt> i o o%©®a-c-«t<> 

^^u>^©^S^^fbzK^m^; n-^^r-9">^ n-^>*>. ^o^* 
>^©Bgfl6^^b*^ ; 5^;k v 7d if;vx-f;K l , 2 -s?* b *3/ 

m#>, pt^;vt-r^^Ji— Tfr (MTBE) , fh7tfn77X 1, 
D*;i/Atg©/Noy>4bJ^b*f^i^ ; fit^WK stixfji/f©i^r;« ; * 

Hjt&^ii&t-iE^n-f. - 7 8 o c^?,?§j«©^^-c-©|gHT'^fiS-r*^%*s> $?£b 

< {i^i&b^i®&©©B-T-fc*o 
C©^lCLT^ftfc<b-j^(VI ^ 

R^-SOgH 

Ri*ii!p?>6ffl^D^y7;v^^ ^fSi^e* 6©t;v3^^>Ss -boi, 

-hog. */wt*>r**. i'TySs j^^i^^6©t;i/^;i/»s IfeJJi&i a> 6 ©^ 
fcli2*iJjU:©a£, l Sfe(i2aJb*^L-c^-c* iv^o ) ^ m^ISi^?) 6©t;i/^ 
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m&im^i&m? zmmtLxit. n — n-^>*>*$<Dmt*.m&&!&; 

*J4V~TXi\f.)\,3-— : r)\', ^ f ;V t - ^f^x-f JK f b 7 1 K D 7 7 
1, 1, 4-^**1f>^©x— t^Ms^ ; N, N-J?*3^l/* 

5 h\ N, N-i?^^7tb75 h*f©7^ HMtt; ^PniTtVbA, mittf-l/ 

i, 2-v?uu^#>m<D^B7><tmb7kmmmi& ; s^sct^tts. c© 
ffetr. Tkx T-bh-hu;K T-t h>^^^(f-5ci:AST-#So cine.® 

M-f *&$&©si::o^-£«. iisi^e. i o ofia^gg^ L<i±2a>s> 5 oil 

<> M^^w{i^K^c,0gfflt--s.^«l©^©p^©M■c-^T*^««^:v^o 
•&*¥Hi:L-ctt, -fb^ (vid ^<Dmmzifo&&T vtz'&iz, mm*mMtfLx&m? 

x mm [sxmm&x % % z. t as o * x- & 

-fb^- h u * a. *8Hb# t> i*m<DTfrj3 y £jg*gHb18K h y * As y t? a 

^©t^* umikk«. h y >>a, ^tk^* y ^a^©t;v* y&jg£&* 

{iam^©^tc «t o t mm? z z t &x * * <, 



jfrt^ (vii) frg>Jb^%> (VI) Agxi 
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xK&m (vi) zmzzt&T'BZe 
cicisii, it&fa (vii) \z*r\s>^u>mi;7)v*)v^zT>mmik*ijaz.tom 

. mm&&Tmm?zz}ifc&y)^ (vi) tmznzo 

Oit-^m (vi i) iz*r\/>^u>mi;Tj\<*jteZT)mmi£*MZtoM-rzi5m 
*3-u>-?tj >m^T^?v3L^)vmmmt. its® (vid <z>*»mzttvx 1* 

^^u>vD>^^T;i/^jiX7 i >'i/Sl^Wi'fb^ (vi I) eD^i/f8aw*f lt l 

j^y— ;k m^y-;K <Y V7 , nyv-;i/f07;i/3-;i/fJ!| ; m&m?2>ztiPX 
$?i:L<. ££>£fi. h;ioi> N n, N-^^ h\ rthx i^Dn* 
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istttit mmmm. mwa&m®^-rtix<bmmxz2>&, mnmmtLxit, +v 

u^jgTk^b^i ; h *a. j^gg* u *a, m&m± v * a n * a 

^wb-ts^A, 3»Xb*»J^A«i©T^*';^Ji^^:{iT;i/*';±^^JicD>'ND^wb'fb 

H-i?X?-)VT— V N, N-S/*Ji^;i/T-';>HCD^|gll^e.4£D7'>»l/^ 
M^**bTM-C*«tlMf >js;>g§^fl: ; 1, 8 -^Tif t^>* n [5. 4. 0] - 7- 

ns<Dfi!AiSttfl3M (vii) (D^^mzttLX i^e>3fg (^e;u) T*<fc<U $?£L< 
i*±M'<tzli&*mMir%ZLtiz^xfc<&V>i (I) £>?>-fbi^ (VI) ZMMTZZt 

■&x%%&, znb&fim&mzmzrttJimfcjL^xbm&Tzzt&xnztmzbti 
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mt>titzib-&w (vi -a) it. mzmbntzftmz&-2xu*7u*--y-i<>iz&mx'Z 
^©Mm&(iWT©Mt)^feSo ?t*t>*>. fcism (vi -a) y 

scttft-i^o mwactt* h'jx^7?x m;7W.^>s xw-fyroK 
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ih&m (VI -a) bit^usfsKvmib&yis »^U<(i^-^;Hb^i:©^^ 

mz.i2m*&m. xmmTizmm-r^ztx—Jimxm^zt^x^^o 4-* 
%w * mm? z tz #> © m. & o m m 

mS&mi : (2S) -2- (2. 3, 4-h'j7W7-'jy) 7P ga^Ij?Lf2k 

*^T. D-?L^^;i/ (8. 5gK 2, 8-Afy> (11. 4g) 4^dd^ 
> (10 0ml) t^)PU MfcY V7»*u**>X)\,*>M (25. 4 g) Sigm 

m^muv3 o^-mwvrzo mm. o*cc««pu 2, 3, 4 r f'j7wn7->j> ( 

12. 0g) 0^^DD^^>M (3 0ml) SiTU mUtX 1 7fifBB«»bfeo - 

©gscis (o. 5 mo 1/1) **nx, i?^DD^^>tiaiu Mttim*ffim±m& 

A^*7A^D7h^77^-l:ftU ttttttKfcLT»fifl5£4&Sl 7. lg (9 0% 

1 H-NMR (CD C 1 3 , 2 7 0 MHz) 6:1. 51 (d, J = 6. 9Hz, 3H), 
3. 73 (s, 3H) , 4. 07-4. 13 (m, 1 H) , 4. 22 (brs, 1 H) , 6 
. 22-6. 31 (m, 1H) , 6. 7 3-6 . 8 5 (m, 1 H) 
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IR(nujol) : 3 407, 2994, 2956, 1739cm" 1 
MS ; m/z : 2 3 3 (M + ) 

: (2S) -2- (2, 3. 4 - h jj 7^P7- U y ) 7D^>j^f;i/ 
2,3, 4-b'j7Wn7-'J> (1 0 Omg) |b;Vx> (1ml) £&8¥U ftf* 
7J'J>7A (1 8 8mg) „ (2R) -2- [ [ (4-^f^7i-^) 

;H #=^>] :TDtf*->^ (1 9 3mg) , fh7^i/^7>^-'7A^D7'f H (4 0 

mg) ztiaz.. nammmri 5iipifinfut. naseoi t^cDm^a^tfe^ nafetfi 

l©^t»^Si:tfe^^HPLC^t^bfc^ «m^tl4 1rag (2 6%) 

#US0J3 : (2S) - 2- (2, 3. 4-h'j7^D7-'j7) T'Ptf^V^^^ 

HJg0!l2©7a«WbT. 2, 3, 4 - h U 7)V*UT- 'J > ( 1 0 0 mg) > U 
-7 A (1 8 8mg) . (2R) -2- [ (^^>7^7*-;V) tf*>&*^- 
;i> (7 8mg) , Y^^^frT^'Z-^UVu^J H (4 Omg) £/Bl^TiS&£-Kf& : £ 
HJSU ^©^JSfbt^r^fco ^J(i^llcD'fb^*1faJ:UfeiatimHPLCHT7>Kf 
L£*Slfl. *IS<b-£4&>3 8mg (2 4%) 

^6^44 : (2S) - 2- (2, 3, 4-h'J7W7-'j7) :/Pg*->&;Wl/ 
HSfi|0g2£D73^CipbT. 2, 3, 4- h 'J7WD7-'J> (1 0 Omg) , 

(1 88mg) , (2R) - V D D tf#>^3S>l/ (9 2mg) , ^h^^^ 
T^^n^A^D^ K (4 Omg) £fflV^-C^.a&£ilJSLfco 1 ©fc-&t>£41i 

8th IfelfflfHPLCrair L£*S3ts ^Mftl^5 6mg (3 6%) *BM§Ti&o*:<, 

^U£#|5 : 2 - (2. 3. 4- b U 7^P7-'J ^ ) -7DK^>»^^ 

2, 3, 4-h'j7MDrbD^>f> (lOOg) , MfrK^Wi*** (57. 6 
g) (1 0 0 0ml) C&fl¥U 5%Pd-C (20. Og) „ Mimm^Cf 

*v^A (9 0 g) Srifflx.. ^SttTki^ilTt 1 6^M#Lfeo £jfo$t&-fe^ h 

7D'jy;Kl0 0g), i?x.*n,=.—7fr ( 7 0 0 m 1 ) £5bn;L, 2 B^ii}* Lfco 

68 



WO 01/18005 



PCT/JP00/06094 



u awtbM (12 8. 2 g ) *mM&&i&g l t vxmtzo 

: 4 1 -4 3'C 

1 H-NMR ( CD C 1 3 ) 6:1. 51 (d, J = 6. 9Hz, 3H), 3. 74 (s, 
3H) , 4. 0-4. 3 (m, 2H) , 6. 2-6. 4 (m, 1 H) , 6. 7-6. 9 (m, 
1H) 

I R (KB r) ;3 3 5 7, 1 7 1 9, 1 5 1 0 cm" 1 

itmftffi : C 10 H IO NO, F 3 tLX ; 

mmm (%) : C, 5 l. 5 l ; H, 4. 32 ;N, 6.0 1 
mmm (%) ; C, 5 l. 6 5 ; H, 4. 3 1 ;N, 5.9 9 

H5609 6 : 2- (2. 3, 4-b'J7^D7-Uy) -7n \^^r>m^^Jl 

2, 3, 4-h'j7WD7-';> (2. 94g) , \l°)l\Z>m*3-)l< (2. 0 4 g) £ 
^^y-;K3 0ml)CS»U 5%Pd-C (2. 0 g) . WmM^V^ist? A ( 2 . 
6 5g) Sito*. 5 0*C£TtMI#B^TT- 1 6 RSfi38t# L£o Pd-C. e6&v£^>* 

A^at*^ mztitz&m&MEE-fmmLfzo mmi,tc&g,z^*y'>izxyt&L-k&e>m 

1RU ^^b^ (4. 4 4g) &mm&Gi&g,t\sXntzo ZrMX^Z h;Vr-^l±tl 
0O5T-f#*:*>©i:-giLfco 

HS609 7 : 2- (2, 3, 4-b'j7;^D7-'jy) -7d tf:fr >§g:cfSH/ 

2, 3, 4-hi;7^or:hD^>f> (3. 5 4g) . f ;i/ tT>^^>»l/ (2. 3 2 
g) Sx^y-;K30ml) £&8¥U 5%Pd-C (2. Og) . ffeWKfc^ 
A (2. 6 5g) £in;i, 5 0°C£T7kf5!#BmT-e 1 6^M^bfeo Pd-C, «t&v 

^Dvh^77>r- mm^}i-y^)^^V'>=i : 4) kmu ^-fb^-tr (4. 

8 4g) ^mfe^tJfcLT^feo 

1 H-NMR (CD C 1 3 ) 6:1. 25 (t, J = 7. 1Hz, 3H), 1. 50 (d, 
J = 7. 1Hz, 3H) , 4. 0-4. 3 (m, 2H) , 4. 19 (dd, J = 7. 3, 1 
0. 9Hz, 3H) , 6. 2-6. 4 (m, 1 H) , 6. 7-6. 9 (m, 1 H) 
IR (cm- 1 ) ; 1 7 3 7, 1524, 9 09 
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^Jfc098 : 2- (2. 3, 4-hU7^D7-'jy) -^U \Z*>m*.*)l 

2, 3, 4-h ';7WD7->J> (2. 9 4g) . (2. 32g) $ 

(3 0ml) C«f»U 5%Pd-C (2. 0 g) s IBf*««^* •> A (2. 
6 5g) £Anx., 5 0°C{3TzklN#HmTT- 1 6^BB«l*bfe. Pd-C> liv^j/^ 

tfz>7<- (SSx^-y;pv;Kir*>=l : 4) fctfU fcSfbl^J (4. 69g) 

^£#0 9 : 2 - (2, 3, 4 - h U 7^D7- 0 J ) -ya V*>W£**)i 

2,3, 4-b*)7)]s*U=.bri'<>-V> (1. Olg) , (0.87 
g) (8ml) fcigfllU 5%Pd-C(0. llg), «jj&eft (0.03 

g) *Jn* % 4 0-C, **E2. 9 4MPa (3 Okgf/cm 2 ^) tT2KHB*»U 

feo Pd-cssm ^e.n^^>feMjETii«SL. (i. 3 1 g) *mm& 

1 0 : 2- (2. 3, 4-h'J7;^D7-'jy) -7"P^t>iif;i/ 
2, 3, 4 - h y 7)\,*u-Yu^-e > (i . oig), (1 . 15 

g) (8ml) CiglU 5%Pd-C(0. 11 g), MB (0.03 

g) £*D;i. 4 0*C, *J?fffi2. 9 4MPaf:-C3«jflf; 0 Pd-C$Sit, 
ixfei8«iS«JET«aSb, ^MYbf^ ( 1 . 3 8 g) LT£f# &„ 

h ttlgffiffj 7 -cm tz © -» Lfeo 

^SS^ 1 1 : 2- (2. 3, 4-m7;i/tP7-'V) -T'P^^tt^^ 

2,3, 4-h'j7WD7=i;> (0. 8 3 g) x g/WOftjC?-;), (0. 8 7 g) $ 
*9S-J], (8ml) fc»#U 5%Pd-C (0. lie), WM&Wt (0. 0 3 g) gfti 
X.s 4 0°C % 7k^£E2. 9 4MPafcT2B3RB«#Ufc 0 Pd-C*«4« % ff&tl&m 
*I«EET«»U «fflb4«l (1. 2 6 g) ft*ltfie*SafcLT»fco V jVy" 

—* n$mm 5 -e wfc & © t -a u rz„ 
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mmm 1 2 : 2- (2, 3, 4-h'j7^D7-'jy) -7DKt>ix»^ 

2, 3, 4 - h > (0 . 8 3 g) % ( 1 . 15g) 4 

jc*y-;i, (8ml) Kl*#U 5%Pd-C (0. llg), «JfiK (0. 0 3 g) £2jd 
4 *f?l£E2. 9 4MPaCT3WjfUco Pd-Cfcig^m, mttltzMWi 

*MjETa^b, Mfc^a ( i . 3 2 g) &&n&tomot Lx*»fe« *b*^* 

Hifcfll 1 3 : 2- (2, 3, 4-m7^P7-'V) -7v\z*>m 

2, 3, 4 - h ij7WDrhD^>-g> (5. 0 3 g) > \Z)W>m (2. 7 5 g) £ 
>f v7d;W-;1/ (I PA ; 4 0ml) lc&g?U 10%Pd-C (0. 21 g) 

aasu mmib-^m (6. 1 1 g) ^efeis^i:L/T^feo wi/^-^&suii^- 
^509 1 4 : 2- (2, 3. 4-h'j7;i/tD7-'Jy) -^Dtf^^ 

2, 3, 4 - h U7;^D^hD'<>-l?> (5. 0 3 g) . \ffr*f>m (2. 7 5 g) * 
I PA (4 0ml) C&jgU 10%Pd-C (0. 21 g) SM, 4 0°C N *iitffi2. 
9 4MPaCT3Ri«jfLfc. Pd-CSIi^ *§*>n£$tf&£^JETigSiU 

(6. 0 9g) *&&&i&£Lxmtz 0 &nx^t? h*y*— tutm&t 

mSm 1 5 : 2- (2. 3, 4-m7MP7-'Jy) -^Ptf^-^ 

2, 3 , 4 - h »; 7^nr h D^>-t?> ( 1 . Olg) , \?ns\Z>m (0 . 7 5 g) £ 
(8ml) CjgffU 5%Pd-C(0. 11 g) £Anx.. 4 0°C\ 2kf?lffi4. 
9MPa (5 0kgf/cm 2 $HI) CT 5l«BMi»Lfe. Pd-CS«4ft, m^tltzM 

m*mE.T&m\ss mma&ns a . 2 0 g) *&&m&tvxmtz 0 &m*^t 

mm 1 6 : 2- (2, 3, 4- hU 7;i/^DT-';y) -^Ptf;r>& 

2, 3, 4-h'j7;i/tn7-';> (4. 1 8g) N t;i/K>^ (2. 75g) SIP 
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A (4 0 ml) fcjgffu 10yPd-C (0. 21 g) *iPit v 4 0-CCT*ffi**M 
^3HF^Lto Pd-C^Si, »6nfett**«£ET«liU «S?®fb^«5 (5. 

6 9g) ^^^mtLxntzo &mx^*v»T-2&m&&f$ l znfzmsi,t~mistz 0 

1 7 : N-( 1-y. h *isJj}V7fi-j),jLrt)7 i »-2, 3. 4-h'j7^D7-'J 

> 

hV?MuT-V> (1 g) &&vmMW*i/Z& (1. 3 6g) £y*y-;u (5 
ml) ff^ST^Lfe, K^tr^K^^ (l. 27g) *An^.^s 4 0°C 

;i/=l : 3) fcftU mmib&VB (5 5 2mg) ^^y-^gi LTf#fco 

1 H — NMR (CD CI 3 ) d : 6. 9 2-6. 7 4 (m, 2H) , 5. 09 (br s, 1 

H), 3. 84 (s, 3H) , 3. 24 (s, 3H), 1. 65 (s, 3H). 

^$#! 1 8 : (2S) -2- (2, 3. 4-h'J7MD7='j;) -7D^>^»fl/ 
*OD-l, 5-^^D^^iWiji;^A (I) (12. 8mg) 

(2S, 4S) -BCPM (2 3. 6mg) %7)l rJ>*»Ts IPA (2ml) KT*J* 
U SST 1 ^fP^H^Lfeo COfij&ft'Vt N- ( 1 -y. b*i/*i)]s-#zz>i,3L?-\)^^) - 
2,3, 4- h i)7A*D7=U > --^^y-^* (5 0mg) ©IPA (2 ml) 
*in^.fco SJ6***-h^l^-^fc»Lfc^ 5 0kg/cm 2 ©*^(3J:tJiBflELfco 1 
O-CiCT 1 5W#Lfc, «llJmed$il«WM:«tt(Dfli¥mJ:Vft¥«tt« 
nmmfotU^Y??? 4-\Z&*>m%.\stz1fc%i. 7 0%, 50%ee (S#) X'&^tco 

mmm 19-22 : 
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mam ' 


(°C) 


(h) 


(%) 


(ee%) 


1 9 


(S)-(R)-J0SIPH0S 




10 


15.5 


19.4 


63.0 


2 0 


(2S,4S)-BCPM 


KI/ 

S~i0 2 


20 


18.5 


17.1 


71.7 


2 1 


(4R,5R)-M0D-DI0P 


ML 


10 


14.5 


97.4 


20.7 


2 2 


(2S,4S)-BCPM 


rtmA a 


20 


16 


79.5 


50.5 



(2 S, 4S) -BCPM : 

(2S, 4S) -N- (t -•fYZ-i/tlfrX-fr) -4- (^J/^D^V^7^) 

-2- [ (i;7ir;^7>f;) tD'jy> : 

(2S^ 4S) -N- ( t-butoxycarbony 1 ) -4- (d i eye 1 ohexy lphosphino ) -2- 
[(diphenylphosphino)methyl ]pyrrol idine 
(S) - (R) - JOS I PHOS : 

(S) -1- [ (R) -2- (J?7xr.^77>f>') 7iDt=;i/] D'n* 

(S)-l-[(R)-2-(diphenylphosphino)ferrocenyl]ethyldicyclohexylphosphine 
(4R, 5R)-MOD-D I OP : 

(4R, 5R)-4, 5-tf*[ [tf*(4' -*h**>-3' , 5* -5M*7b 7 
pt^l/] -2, 2-j;^^J/-l, 3-mV7>: 

(4R,5R)-4,5-bis[[bis(4'-metoxy-3 , ,5'-dimethylphenyl)phosphino]methyl] -2,2-dimethyl- 
1,3-dioxolane 

flS£09 2 3 : 2- (2. 3. 4 - h 0 7)\,*U7~ »J y ) -zTu^VWt 

2- (2, 3, 4- b >; 7;i/2TD^-»J y ) -rrntra^BM^n, (46. 6 4g) 

(1 3 0ml) CTiSWU O'CtTTk^b^-h U (3mo 1/1 ; 1 

0 0ml) fc»*CJn*.fc. MM 3 l$B8«J$SL **ISB*Lfco SHMfe«:**Jl|]jU 
^nn$M-ea#Lt^ Tkil^^ (6mol/l) SpHll-Ci^CSiOU ^© 
*f*y-fV7D^x-f* (IPE) CT»Hibt 0 *«JB***«Blv^*S/^Afc 
XWMks ®m:®3k\sWmb&® (4 3. 7g) *&fi«SfcLT»feo 

Wkf& : 1 1 4—1 1 9-C 

1 H-NMR (CD C 1 3 ) <S : 1. 57 (d, J = 6. 9Hz, 3H), 4. 11 
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(dd, J = 6. 9, 10. 3Hz, 1H) , 6. 2-6. 4 (m, 1 H) , 6. 7-6. 
9 (m, 1H) 

I R (cm - 1 ) ; 33 5 7, 1725, 1524, 1195 
TxMfttt : C,H,NO, Fj tVX 

mmm (%) ; c, 49.32.-H, 3.68,-n, 6.39 
mmm (%) : c, 49. 33 ; h, 3.65 ; n, 6.34 

2U60J2 4 : 2- (2. 3 , 4 - h »; 7)\,*UT- U J ) -7u\Z*^m 

2- (2, 3, 4-h'j7;^D7njy) -7Dtt>ix^ (2. 4 7 g) 

(4 0ml) fcT»fl¥U 0-CfcT*Hfc*H; (3 mo 1/1; 10m 

l) ***cjn*fc. iict3^WE 3SB»fc:**iait, ?dd 

*/PAlf«»Lfc*, *JB(Cig|g (emol/1) tpHU-ci^CttiU 
IPEfcT»ffiL&o tf*M^M*tt»v^* **ft«*UIWaj*tt 
(2. 19g) IsXmtco &mx^Z Y)\sy : -t>\$.$mm2 3T'mtzb<Dt- 

2 5 : (2S) -2 - (2. 3. 4-m 7 ;^D7-'Jy^ -rptf*->». 

(R) -i-7 ji-^ji^^t $ >m 

2- (2, 3, 4-HJ7WD7z«jy) -7DW>1 (1. lg) £p<*y-,i,_ 
IPE=1 : 2 0<!>M*mm (15ml) C«»U MT, (R) -l-7xr^x^ 
(3 3 3. 2mg) ^^-;p-IPE=l : 2 0<DMtt«EK:»flFb^«« (1 
5ml) £«t*cjn*fco l»K«ili:T$&K:2ism^ iPEtt^Lm 
»1RU tiM<bi^£6&*SilfcLT (8 0 2mg) f#£ 0 *<z>jfe¥»fifttt 8 0 % e e fife 

Mgl±9 9%e eT-fco£ 0 
[a] D =5. 7° (c=0. 3 8 6, ^*>-;i/) 
lb£ (#/$?;£) : 1 8 9 - 1 9 7*C 

1 H-NMR (CD 3 OD) ff:l. 41 (d, J = 6. 9Hz, 3H) , 1. 61 (d, 
J = 6. 9Hz, 3H) , 3. 80 (dd, J =6.9, 15. 4Hz, 1H) , 4. 4 
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2 (dd, J = 6. 9, 10. 0Hz, 1 H) , 6. 3-6. 5 (m, 1 H) , 6. 7-6. 

9 (m, 1H) , 7. 3-7. 5 (m, 5H) 

Ttmfrtir: CnHuN.O, F, £ bt ; 

mmm (%);C, 6 0. 8 6 ;H, 5. 96 ;N, 7.91 
mmm (%) ; C, 6 1 . 0 1 ; H, 5 . 9 7 ; N, 7.85 

mmm 2 6 : (2s) -2- (2, 3, 4-h'j7^D7-'j;) -rp^t>i- 

(R) - 1 - p - h'J )im->i7 ^ >te 

2- (2, 3, 4-h |J7WD7-'J/) -7n\Z*>m (1. 1 g) S**^— /l/- 
I PE = 1 : 2 0<Z>jg£$ji (15ml) CtgiU MTx (R) - 1 - p- b tf/l/ai 
> (371. 8mg) *^^;-;v-IPE=l : 2 0®S^&ft£&J!¥U&&tt 
(15ml) *»4rCi0itfc o »»«*MK:T$fefc:2ieiiliilt«, IPECt^U 
tf^lSU MMfc^£&fe*§Jli:L-r8 6 Omgfffco ?©^«Sli5 2%eeffe 

^>feo mbtitzm^uvKjv&ztoz.. 5o°c-c-i 8^mmw\^tz 0 ^vmmrn 

M^tt9 9%e et*&ofco 

[a] „ = -2. 0° (c = 0. 1 9 7, ;b) 
Hj& (##?/&) : 1 9 0 - 1 9 7 °C 

1 H-NMR (CD 3 OD) 6:1. 41 (d, J = 6. 9Hz, 3H) , 1. 59 (d, 
J = 6. 9Hz, 3H), 2. 35 (s, 3H), 3. 80 (dd, J = 6. 9, 12. 0 
Hz, 1H) , 4. 38 (dd, J = 6. 9, 12. 0Hz, 1 H) , 6. 3-6. 5 (m, 
1H) , 6. 7-6. 9 (m, 1 H) , 7. 2-7. 3 (m, 4H) 
TiM^m : C„H,|N,0, F, fcLT ; 

mmm (%) ; C, 5 9. 9 9 ; H, 5. 6 3 ; N, 8.2 3 
mmm (%) ; C, 5 9. 9 6 ; H, 5. 6 7 ; N, 8.16 

mmm 2 7 : (2s) - 2- (2, 3, 4-h'j7;^P7-'jy) -7u\?*>m • 

(s) -i-7xz;i/-2-p-HJ;i/xfji/7;>i 

2- (2, 3, 4 - h >j7^D7-'Jy) -:7Ptf;t>& (1 . 1 g) 
I PE= 1 : 2 OOiBMftg (1 5ml) iZ& ifiT> (R) — 1 — p — h D ^-x. 
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> (581. 8mg) 4^^;-^-IPE=l : 2 0®M&*K£«#b&Sfflfc 

d5mi) *&*iztoz.tzo mmm&muKLX2t>tz2mmmft'&. ipect^uj: 

**6IMSIU WBWb^&fc&felgBfcbT 1. 1 g*f£o *©3fc#«!«tt7 9%eef^ 

IPECTft»L&4s&i|lRU *H^b-&»*afi»ai:bT9 2 3mg»fc« *©*^6« 

[or] D = -5. 6° (c = 0. 3 8 6, 
Hi^ : 1 8 7 - 1 9 3 'C 

1 H-NMR (CD 3 OD) 6:1. 41 (d, J = 6. 9Hz, 3 H) , 2. 26 (s, 
3H), 3. 0-3. 3 (m, 2H), 3. 81 (dd, J = 6. 9, 11. 7Hz, 1 

H) , 4. 43 (dd, J = 6. 6, 8. 3Hz, 1 H) , 6. 3-6. 5 (m, 1 H) , 
6. 7-6. 9 (m, 1H), 7. 00 (dd, J = 7. 9, 21. 0Hz, 4H), 7. 
2-7. 3 (m, 5H) 

Ttmfrffi : C 2 j Hj j N, Oj F j b. LT ; 

mmm (%) ; c, 6 6. 9 6,-h, 5. 8 5 ; n, 6.51 

(%) ; C, 5 6 . 8 5 ; H, 5 . 8 9 ; N, 6.44 

Wtm 2 8 : (2S) -2- (2. 3. 4-h'J7JI/^D7-'Jy) -:7Ptf*->ig 

(2S) -2- (2, 3, 4-hU7;VtD7-'Jy) -7*D tT*>& • (S) -.1-7 
xn/l/x.^;i,T 5: >m. (1. Og; 99%ee) CIPE (20ml) „ WBt ( lmo 1/ 

I) * P H1^5ifMs MKTlWfBHJtttUfco ^Jlfc&^^v^*:^ 
T§2*£&> &&£g3cU mmfc-&<m*&&&£ktLX6 1 8mg^fc 0 ^©^*6jg«9 
9%ee-Cfeo^ 0 1 H-NMR&.fctfl R*^ ^(iH*S^|2 3"CfHt{b&tSt 

[a] D = - 3 9 . 5° (c = 0 . 4 9 6, — 

^0609 2 9 : (2S) -2- (2. 3. 4 - h 'J 7^tD7- U ^ ) -7P^>H 

(2S) -2- (2, 3, 4-h')7^D7-'jy) -T'DW>i- (S) -1-p 
- h 'J ^xf;V7 ^ >^ (1. Og; 99%ee) CIPE (22ml). mm (lmol 
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li9 9%eefifcofe„ 1 H - NMRiJj; V I R*^7 h Z\*.mMM 2 3 xntzit^ 

^9609 3 0 : (2S) -2- (2, 3, 4-h'J7^D7-'jy) -;TP tf *->gg 

(2S) -2- (2, 3, 4-hij7WD7='jy) -TDtr^->^. (R) -1-7 
h U/bi^/UT-^ >m (1. 0g;9 9%ee) CIPE (25ml), 
£R (1 mo 1/1) SpHlC^SST-M, SfflCT 1 WfBI*»bfe 0 WtSS/l£*fcfc«K 
l*T^*'>'> A let fc8S£B3cU fl^M6fe^tLT5 1 OmgHfeo 

^figtt9 9%ee-Cfeofe 0 1 H-NMRi'W I R7s^<7 Y )V^-^\tmS&m 2 
3 fff £{b£-% t-MLVtzo 

MM 3 1 : (2S) -2 - (2. 3. 4 - h »J 7KD7- 'J J ) -7"n 

(2S) - 2- (2, 3, 4-MJ 7>»l/^DT-y y) -7*D tf;*->& ( 1 . 1 g ; 9 
9%ee) £**7-;i/ (10ml) iZ&MU IfiCtJgR (5mol/l ; 1ml) ft 

domi) *tn*.fcfL *^*lSfn^7fc^± h 'J * a**** j: v*cri*»ife, mi 
h^7-f — (M^^;i/-y ;i/v;u^*-y-> = i : 4) cftu «U®<rb-&«& (1.17 

g) *mman£\sxmrzo ^*?agB9 9%ee^oto 1 h-nmr^vir 
*-?.7 h ^-^^mmb-tzntzVc^t-^tzo 

[a] D = -49. 9° (c = 0 . 119, 

3U£0§3 2 : (2R) -2 - (2. 3. 4 - HJ 7^P7- 'J y ) -7d fcf;f>^ 

(2R) -2 - (2, 3, 4-hU7;i/tD7^'j7) -7-Q^>i (1. 1 g ; 9 
8%ee) &**7-;i/ (10ml) C«F»U l^Ctiggg (5 mo 1/1 ; 1ml) £ 

domi) *Mz.rz'&. Gnm*mm&tm*m+h>)*i>&&M&±v7k£x&c®^ m 
*ffi.&-?tr%i/'52±\zx&,mLrzo j§jt@£^ mt>nrz&g%>%is uay^jb^A^Dv 

1^5 7^- (W^^;b-y;i/v;i/^^-t?-> =1:4) £ttU JiM-fb^ (1.17 
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3 3 : (2S) -2 - (2, 3, 4-h'j7;^D7-Uy) -7-p tf^>^3i^;i/ 
(2S) -2 - (2, 3, 4-h U7;i/3|-DTnijy) -7D^>i(219mg; 9 
9%ee) £:n*y-» (2ml) fc«*U SSCttl (5mol/l ; 0. 2ml) 

(»»x^-^7M^>=l : 4) fcf*U m^t) (2 4 6mg) &&ft&tt 
ttUfcLTffc. W«Stt9 9«ee-Efeofe 0 » H-NMRfcitf I R*^* hJV 

* itmmm i x-m tzit&m i: -s l & „ 

[a] D = -5 7 . 2° (c = 0. 3 5 2, **J—)\,) 

3 4 : (2R) -2 - (2. 3. 4-hij7MP7r>jy) -^-p g>gx^jk 
(2R) - 2- (2, 3, 4-h i)7WD7=Uy) -7*D^>i (2 1 9mg ; 9 
8%ee) (2ml) fc*f?U I&CtISS (5mol/l ; 0. 2ml) 

zmztzo Eiifcm* 6mmiiQmmmvtz'&, m&itm&htz* §^nt!if»A^nD^ 
mm^ji~y^ji^v>= i : 4) fctfu mmib&vo (24 5m g ) 

tt«i:U#fc. €©;^&6jgf fct 9 8%eeT-feofeo 1 H-NMR* I R*^* 
5*-* &$mw 7 ^fffe-fb^ i: -Sc Ltz* 

^IfoM 3 5 : (2S) -2 - (2. 3. 4 - h 'J 'J J ) -7n\?*^m 

2- (2, 3, 4-h'j7^D7-'jy) -7DW>i^f;v (2. 0 g) £0. 1 
M"J>»lfittaffifc (pH6. 5 j ; 40 0ml) fcSMJU 7Df7- -tfN (55®£^*tt^ 
; ; 0. 4g) £An*gWc|l#Lfco 8t, C©ig£-fe£ 3 0 o Cfc#-t> 
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(2R) -2- (2, 3, 4-hij7WD7-'j;) -7DM>i^f;i/ (0. 94 

g) *mtzo ^?»Hli9 8%ee-CfeoL ftm\z&y) &ttz±x<D*m*m 
461 0%ig$£KJ;DpH2£:Lfcl£, I P E CTftUffl U£o tf^**felc«K^**>* A 
^X&m&i, g*f-&cii:tJ:t»s «RJ5ft^4to(Z>ffl^ (0. 96g) *mtzo *<b%¥W& 

S^rHt^CtCit) 1 0 0%e eO^lfb^Sf fco 1 H-NMR&itfl R^^^ h 
ttHJS^I 2 8 T-fffcYb^f £-gC L£ 0 

^SS^l 3 6 : (2R) -2- (2, 3. 4-b'J7;i/^D7-'jy) -^PE^Bg 

2- (2, 3, 4-h'j7MD7-'/» -7Dtt>U^^ (1. 0g) £0. 1 
M^iJIIiM (pH6. 5 ; 2 0 0ml) f:«gSU a-^h'J/J/V (J/^7t 
SS; 0. 2g) &fiQz.&frlzm& U£o IC, ZOm&VoZ 3 0°C£«*>&#e> 1 6H#P^ 

ir*i"52±izT&mLtz 0 *vve. imzwErmmTzz (2s> -2- (2, 

3, 4-h'j7WD7-'jy) -7D^>^f;v(0. 4 3g) Iff:, 

£(±9 8%e e-Zfr-otz* — £s Affile «fc &£bfc<feT©;!kJl&Jga& 1 0%ig$Hc:j;»3 pH 

2i:tfe^ i PEjc-tasaiLfeo *^i®s^*es^v^^^AtcT^^ g^-r^c 

tt<t^ mmit'&to<Dm<* (0. 47g) £iffc 0 ^0^f|li9 2%eet*feofc o 

0 0%e e<Dmmc i &yo*mtzo 1 H-NMR;fc£*MR;*^h;i/^-*(ii^0«2 9-C- 
fffcYbi^fc-IfcLfco 

mmm 37-42 : 
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mm 


mm 




ft^mm e.e.(%) 








(%) 


mrm 




1 9 


must 


Protease 


Rhizopus sp. 


47 


92(S) 


96(R) 


2 0 




Protease 


Streptomyces sp. 


53 


88(S) 


97(R) 


2 1 


ifum 


Protease N 


Bacillus sp. 


46 


93(S) 


99(R) 


2 2 




a -Ohymotripsin 


Bovine Pancreas 


48 


86(R) 


96(S) 


2 3 




Protease 


Rhizopus sp. 


52 


90(S) 


98(R) 


2 4 




Protease 


Streptomyces sp. 


48 


9KS) 


97(R) 



4 3 : (2S) -2- (2. 3. 4-b'J7^P7-'jy) -7n\Z*>M 
WL&ynmte (I AM- 1 6 2 3 : X7f ij^) §^3>«i (pH7. 0; 

50ml) ^ 3 0-C-C1 4B$fgi3#Ufco mbntzmn®frbm>bfrMlZTt£tii*m^rc 
S^$:^^L-C)^^a«:*^fco 2- (2, 3, 4-h'j7;^n7-'jy) 
-7DM^ff (2. 0 g) £0. lM'J>iSifrl (pH6. 5 ; 100ml) 
£^®U ±I2)^^Bf*: (0. 2 g) £AtUi§^k:iij$U*:o CCDil^fc 3 

<fc«5 (2R) - 2- (2, 3, 4-b'j7WD7-'jy) - 7D tf;T >^ m (0.9 
2g) £f#£ 0 ^©^Mfitt9 7%e eT*feofeo -75> MCJ; D £ bfe^T©*/!* 
mtbl 0%it^£«fc!)pH2i:Ufc^ IPE-catBbfeo ^M£M*5ft^v^*>>.>A 
g*-T^Ci:{cit)^^b^^3ffl^i:LTdfe^i:LT0. 9 7g&*#£ 0 

M^^^>S^g-r5Ci:l3«tt) 1 0 0%eeOii^l!l$ife, 1 H-NMRii«fctf 

4 4 : (2S) -2- (2. 3. 4 — h U 37 P T— *) J) -7 , P^>1 

ffi&^fegfl: ( I F0- 1 5 7 5: ^--frx) fcMY^Jfe (pH 6 . 0 ; 

5 0ml) 0'C-Z4 8mmmmLrzo 2- (2, 3, 4-h'J7WD7-'jy) - 

iTDlf^gM^ (1 . 0 g) §0. 1 M <; >&i&islij?£ (pH6. 5 ; 9 0ml) 

»U ±83&**ft (1 0ml) *in*.#a»fc:« #Lfco i©tB-&«* 3 0"Cfc«* 
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tz&t> i znmt&*m-tito nmm* 3 tmrnomftzft^ (2R) - 2- 

(2,3, 4-hiJ7^D7-'J/) -rntftf^^-^l/ (0. 3 9 g, #%*fceg 9 
l%ee) SV^S-fb-^tl (0. 4 5g, ^&ftjg8 4%ee) fcfffco 

Sfcs ±IBtfil^?FAn3iX7 i ;i/7K^-«?^*x ^Iftfcltl FO-8 3 0 6 : -jr 

>--if j;r.>7'*fflvvcB«fc:sail£U;fcfcc:3* MYb-£tr£, £ft*5 5% ; 

>i8 0%e e (S) T% x*7\H/£8 0%ee (R) xmtzo 

|5|t££, IFO— 12883 :7^f yv-f-fe^ l^tf 'J *T:{±, ^JES^ 4 2 % ; 
>^9 2%e e (S) T*. x;Wl/£6 0 % e e (R)-£*# £o 2*>lCs NR I C 1 2 7 1 : 
^x^U^A * U Vfi-AZm^X. S*$3 7%;*;^>i9 1%ee (S) ^ 
7fM5 0%ee (R) T-f#fco nhtlfz^it^O 1 H-NMR&iV I R*^* 
fctiHSSfll 2 8 T-f#fc<b-£r^ i: -St u fco 

4 5 : 2- (2. 3. 4-h'J7^P7-'jy) -^Plf^->^^^ 
(2R) - 2- (2, 3, 4-h 'J7^D7-'Jy) - 7u \Z*>m* (10 0m 
g, 3 8%ee) £h;i/x> (2ml) tw^b> liSCtl, 8-^TIftf^n [5. 
4. 0] ->>^-t- 7 (DBU ; 7 1 . 8mg) fcirailfco 1 1 O'CiZX 1 

6B^iH#L£o RJEB^lwJg^ (1 mo 1/1 ; 1ml) $iOx.^m> Wl/x^KT 

;Wv*-*>=l : 4) ClttU ^M-fb^ (8 6. 6mg) £ fifeig^i: LTffe. 

mrnm 4 6 : 2- (2, 3, 4-m7MP7-'V) -t p p^>^^;i/ 

(2R) -2- (2, 3, 4- f 'j7;i/3TDT->;y) -7Dt*>^f;b (50mg, 
5 7%ee) £N, N-^m;i/A7U* (DMF ; 1ml) C*j»U MUiZX^M 
(6 3. 2mg) fcttUfco SJfof££ 1 1 0*CCt 1 9 BSP^}* Lfco S^K* 

Tlg^Lfeo S^g*^ #£ix*:$E£©f5^> ^W7A^D7t>^7^- (it® 
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:n^;i/-y;i/v;i^*-9->= i . 4 ) £*tu mmit^ (42. 5mg) ^ae^n^u 
mm 5 Tf»fefl5^D9fc-S[ ufeo 

Hi£#| 4 7 : 2- (2, 3, 4-h'j7MP7-'J;) -7P 

(2R) - 2- (2, 3, 4 - h -7D^>^f;i/ (2 0 0m 

g, 5 7%ee) £^3Sn/T-fe h 7^ H (DMA c ; 3 m 1 ) C*»U MCTJRR* 
9»A (474. 1 mg) fcAn^fco £fS*S£ 9 5°C£T 1 9 B^tti* Lfco fiJ&fcfc** 

;i/-y;i/v;i/^^rlt>= 1 : 4) Cf#U «llfifb£» (1 7 9mg) SSfeiKSi: ttffe. 
^©^*6JS(i0%e etfeofc. 1 H-NMRisiVI R^^ h^-^ti^SS^I 5 f 

HJgfll 4 8 : 2- (2. 3, 4 - h U 7MD7- U y ) -7u\Z*>m 

<>A* — U— 7h^> h* (12 3. 4mg) £DMAc (2ml) CSSSb^ zk 
(2R) -2 - (2, 3, 4-h'j7;i/3TDT— 'Jy) -7Dt*V|^f;i/ (2 2 
3mg, 9 1%ee)©DMAc ( 2 m 1 ) ^fciPX-fco SJEi^^liCiglCCl 
B*IH«J*LfcaU *^b±hU ^AzKigifc (3mol/l ; 2ml) *MZ. lB^it^U 
&o SJttffc&Jgffibkiltffc (3mol/l) C £ D P H 2 i: Ufem> I P Ef&ffi Lfco **i 

^>^*y-><Dm&®m&?)mmm-r%z£izx.*). wmit&m (2 0 6mg) ^es^a 

ggjfcfll4 9: 2- (2, 3, 4- h 'J 7;^P7- U y ) -7P^t>j " 

(2R) - 2- (2, 3, 4-h >)y)V*nT=-i) ;) -7DM>g^f;i/ (2 2 3m 
g, 9 l%ee) 4DMA c (3 ml) K8*U ligCtKIIA^A (4 74. lm 
g) SidDifco SJStffc* 9 1 9^f^it^Lfco jgJ&7#K2k$Hb* h U ->A*?gifc 

(3mol/l) lttlMtttl&lk i§i(3mol/l) lCJ;t)pH2i:lfe 
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iPE-c-aaiu mykmw-??*$"!7 2*izT&®Ltco mmm&&. m^titcm^m 

mg) £6fe*SHi:LT^fco *<DK¥mm±0%e eX'$>-otzo &fi*^ Wl^-^fi 

^860S 5 0 : 2- (2, 3, 4-m7^D7-'J/) -7-p^^>^ 

&R*y»>A (1. 6 6g) IDMAc (18ml) KlSURU 1 4 OtJCt (2R) - 
2- (2, 3, 4-b'j7^D7-'jy) -rn (2. 33 g. 5 4%e 

e) ©DMAcigtS (5 ml) ^STlfe. *©**©fifiCT 2 WHHHii*Ufco KJfc*fc 
*.mt*> 'J * A*£?ft (3mol/l) &AD;l> 1 5 Lfcm. mSt ( 6 m o 1 / 

1) C«t »> pH2 ^C-caaiU StRv^J/^AfcT 

seatufc. mmm£&> n6nfe«#ti»ifA (12ml) c«#u so-ccrs/* 

D^^7 5> (991. 8mg) (10ml) ^3 OWtTiTl/ 

fc. *©**©fiflECT2l$fHiaitt U flrfflbfc2- (2, 3, 4-h'j7;i/tD7-'J 
y) -7-a\Z*>m<Dis9U^**s)],TK>m (2. 7 4g) £$tIfcLfco 

2- (2, 3, 4-f'j7W07-'jy) -^DVf^->R • >/7Da^WV7$ >i&(D 

iimfrffi : C 15 H 21 F 3 N 2 0 2 i:bT; 

ttm (%) : C, 5 6 . 5 9 ; H, 6 . 6 5 ; N, 8.80 
£Htt (%) : C, 5 6. 5 2 ; H, 6. 6 7 ; N, 8.7 7 

1 H — NMR (2 7 0MHz, CDC1 3 ) 6 (ppm) : 1. 1 1-2. 05 (m, 16H) , 

2. 90-3. 13 (m, 1 H) , 3. 73-3. 8 6 (m, 1H) , 6. 30-6. 47 

(m, 1H) , 6. 7 5-6. 8 9 (m, 1 H) 

&^X'. Z.<Di/?W\*isj\,Tt>Mlzmm (6 mo 1/1) £*n;U *mt-7^fr 

^-r)\< (mtbe) tc-cfflffiu mm-w^>*?^x&mLtzo mm®*®.. &m<t& 

mil. 9 2g) *&&m&£LXmtzo ^©^aili0%eetfeot„ 

5 l : (2S) -2- (2. 3. 4-m7^P7='j;) -I-T-D/V-;!/ 
tK^T. fcmibfttmi- b »J * A (l. 2g) £IPA (50ml) fc*fl¥U 
» (5ml) ^Anxfcm, £ftfe0l 1 X-m fzit-et m (5. Og) OlPAMWUc. 
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tttt&gfc UT^Mto^fc 3 . 7g (8 4%) »fco 
1 H-NMR (CD C 1 3 , 2 7 0MHz) 6:1. 21 (d, J = 6. 3Hz, 3H) , 
1. 77 (brs, 1H) , 3. 55-3. 71 (m, 4H) , 6. 3 9-6. 48 (m, 
1 H) , 6. 7 5-6. 8 7 (m, 1 H) 
IR: 3394, 2967, 2933cm" 1 
MS ; m/z : 2 0 5 (M + ) 

mff&m 5 2 : (2S) -2- (2. 3. 4-hU7W7-'V) -7xinj—K 
m&lZ-C, 7km<t**m-}-hV'>& (3 5. 7mg) £h;i/:n> (0. 2ml) fcSWU 
(2S) -2- (2, 3, 4-hU7;^D7-'Jy) -7DM>H^;i' 
(2 0 0mg> 9 9. 8%ee) OhM>i« (0. 8ml) £tt];L£:o &J56flfciC;* * 
(13 7. 4mg) 6B#F,3if|#b&o SH&MKiTk^An^. *»i^/i/fcTaim 

^SilbT^'fb^^ 1 6 2 . 9mg(9 9. 8 % e e ) 1 H - NMR& I 

^ htv^-pizmmmB 1 x-mrz^^t-mLtz. 

mmm 5 3 : (2s) -2- (2, 3, 4-m?Mn7- py) -yp/v-^ 

^SCT, *JWb#**:*-h y *A (3 5. 7mg) £*DD^>-te?> (0. 2ml) C 
!SSU *<D**fc (2S) - 2- (2, 3, 4-hU 7^U7-'Jy) -7*DW>1 
(200mg, 99. 8%ee) ©i? OD^>-tf>&}fc (0 . 8 ml) fcjbnitfco S 
J6BM^^^y-;i/ (13 7. 4mg) 6WflH«J*bfeo 

fcttU ffltt«RfcbT««b-&tt* 1 6 2. 9mg (9 9. 8%ee)#&o 1 H-NMR 
*iVIR^ h;^-^li5US^5 1 -cmzit-BiV'Jii-m bfco 
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MMm 5 4 : (2S) -2- (2, 3. 4-h'J7^D7-'jy) -7unj— )V 

SfiCT, (3 5. 7mg) £^*1*-> (0. 2ml) KlS^SU 

ZOmmz (2S) -2- (2, 3, 4-h'j7;WD7-';/) -7DW>i^f;i/ 
(2 0 0mg, 99. 8%ee) (0. 8ml) ZMZtz* KfcmiZ*9S 

(1 3 7. 4mg) *1M?L, lmFSmftLtco MfB^^^k^iOXs Bt^n^WCTMffi 

lit. it^nfcgie^^^'j^^^^^A^Dvby^^^-^u 

«5lfcLTmirtl417 6mg (9 9. 8%ee)fL ^-NMR^VI R 

$mm 5 5 : (2S) -2- (2, 3. 4 - b'J 'J y ) -7UJ\J— )\, 

ISCTs *5mb*«>Sli^- h U t>U (3 5. 7mg) £ 0^*-tf-> (0. 2 ml) £ 
iiU *<Dmmiz (2S) -2- (2, 3, -rnbr^->^ 
(20 0mg, 99. 8%ee) ©S/*n^4MJ->ig»[ (0 . 8 ml) £AD*.fco S 

(137. 4m g ) sin*. 6mmm&vtzo 5u&mz7kitto3L. mm*. 

£f*U tottt>flfcUTllM<bl^£ 1 7 6mg (9 9. 8%ee) &*>\ 'H-NM 

mmm 5 6 : (2S) -2- (2. 3. 4-h'j7MD7-')y) -7D/W-^ 

ISCts TK^b^^^^-h 'J (35. 7m g) & IPE (0. 2ml) fc»»U 
ZVmmz (2S) -2- (2, 3, 4-h^7WD7-'Jy) - ZTU >m* 
(2 0 Omg, 99. 8%ee) ©IPEj&fg (0. 8ml) £Anx.fco SJ&*££**y- 
^ (137. 4mg) *M?L, ZmfflmftLtco SJfS^^Tjc^iOx.^ »Sxf^titUL 

feo mmmz*. mmm<b7>*-t>&*temzxyt&'&. m^mm^^^^^^izxmk 

IJ:Lt^I^Ml7 6mg (9 9. 8%ee)ft. &:fcs l H-NMRS3«tV I 
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Mum 5 7 : (2S) -2- (2, 3. 4-h'J7^P7-'j;) -7uny-)\, 

muizT, ^.m<t^^m±h d^a (35. 7mg) t^^t-r^x— (0. 

2ml) £K»U -ZCOtemiZ (2S) -2 - (2, 3, 4-h'j7WD7-'jy) -r 
DM>^f;K2 0 0mg, 9 9. 8%ee) (D^^-Jlt-Zf^^^—^^m (0 . 
8ml) £ib[lx.£o SiSMtC^^y— » (13 7. 4mg) &An^.. 1 B3HHt#L;fc 0 SA 

WD7^77^-CftU i: l/T«lfli^«l* 1 7 6 m g (9 9. 8%ee) 

^feo ft*. 1 H-NMR* ( tVI R*^* Y)Vr—#\±mmS lX'mtzit^mt-^LVtz 0 

MMm 5 8 : (2S) -2- (2, 3, 4-h')7^tP7-'jy) -rrp/^y — ;u 

iaact, *J*fbft*3ltt-h »;<7A (3 5. 7mg) STHF (0. 2ml) c»»u 
^(Ommz (2S) -2- (2, 3, 4-h'j7;^D7='jy) -70^>|[^f;i/ 
(2 0 0mg, 9 9. 8%ee) ©THFM (0. 8 m 1 ) £*P;lfco 9 J — 

^ (137. 4mg) £Jo*, HSBHJMt.Ufco EJfc*K:*£an;^ IMfct^/UCTlHiBl, 

SiH/T^S-fb^tJ* 1 7 6mg (9 9. 8%ee)^fc 0 1 H -NMRiiitf I R7^7 h 
;vtr-*Ji|tlJ£0!l 5 l -cmtcit^ii-m. L£o 

^fSCT 5 9 : (2S) -2- (2. 3, 4-m7^D7-'jy) )l 

MKT. <J«>A (3 5. 7mg) * 1, 2 h**>x*> (0. 2 

ml) WSU *<Z>$gM£ (2S) -2- (2, 3, 4-h';7WD7-'jy) -7D 
\f^r>m^^^ (2 0 Omg, 99. 8%ee) QDMEjgft (0 . 8ml) ZtiafLfzo R 
faWLK.**;—)], (13 7. 4mg) ItmX. 1M#LL fiJ»«ifc**iPits 

j">Act«aiufc. ««kb£^s f*>nfcse^^')*^*7A7D7h^77<f- 

CitU LT*WHfl5-&ft* 1 7 6mg (9 9. 8%ee){|&, l H — NM 
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6 0 : (2S) -2- (2. 3. 4 - h 'J 7)VAU7- 'J J ) -7P;V-;V 
MfciT. **fb*»>jR:M* U £A (3 5. 7mg) 4^DD^A (0. 2ml) 
igU ?<5Ml: (2S) -2- (2, 3, 4-h'j7WD7-'J/) -7Dt;fr>^ 
3^1/ (2 00mg, 99. 8%ee) CD^DD^;i/A^M (0. 8ml) ZlMTLtzo S/foM 
(13 7. 4mg) Ztiax.. 6KHI«l*bfco SJft^^7lc*inx.s gmi?-;i/ 

mVtVdntVXmmib&mZl 37 . 3mg(9 9. 8%ee)ffeo 'H-NM 

fllfe0!l 6 1 : (2S) -2- (2. 3, 4-b l j7^tD7-'jy) -7U)\J— )\> 

MUiZX. TkmikKtrm-rhV'}!* (3 5. 7mg) %mit*3-ls> (0. 2ml) 
SU (2S) -2- (2, 3, 4- h U 7MD7='J J ) -7"D^^->^ 

3^ (2 0 Omg, 9 9. 8%e e) ©iM;*^ U >i&M (0. 8ml) $*0^.fc o SJE&M 

iz*#;->\, (i 37. 4mg) =£*nx.> lmrsmftistzo B.fomz7k*Mz.s mwt^ju 
izxM&vtzo rnmm**. f&mmfcT >^ i±ykmw.izxtfc&i&, m^mm^^^-y^ 

itttlli: LTHM^tl^ 15 9. 8mg (99. 8%ee) it. 'H-NM 

RiicfctfiR*^ h)\s7-*\zmmm5 ix-mrzit&mt- : giLfz 0 

MMffl 6 2 : (2S) -2- (2, 3. 4-hU7;i/t07-'jy) -7"D/iy— ;i/ 

^S^T, 7kmib**m± h U *A (3 5 . 7mg) £1. 2-y*ODx^> (ED 
C ; 0. 2ml) CH»U (2S) - 2- (2, 3, 4 - h U 7WD7-'J 

y) -7"Dt;^->^^^;i/ (200mg, 99. 8%ee) OEDCiil (0. 8ml) & 
iO^feo SJfo^lc^y-;!/ (l 3 7. 4mg) fc^x, lB^&^bfco £*S*K:;d<*Jo 

x., iwu^/ncrjitfli istzo mmrnz*. mim<b7>*-i>2**®m£.xim&, 

If^yj — £f*U tottMfcUTttWMb^tt* 1 5 9. 8mg(99. 8%ee)Ht 0 
»H-NMR*J:VI R*^ h;!/^— ^liHJS^J5 lxmtzit^t-Sllytzo 
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$mW 6 3 : yx»^ [2. 3. 4-b'j7^D [ (IS) -2-bHP^>-l-^ 

mmms i-cmzit&m ooomg) % xh^i/^fi/>vD>ii;x^v (6 3 2m 

g) fecfcV^ h7^«>^7> ; &X')Ai'D U F (57mg) &7-fe h > (3ml) iZfeM 
U #«*y*A (445mg) Jn*.* 36fit?4. 5KflB*#Ufeo fij£»TSlL 

fj£3 3 8mg (84%) »fc 0 

1 H-NMR (CDC 1 3 , 270 MHz) 6:1. 13 (t, J = 7. 2 6 Hz, 3H) 
, 1. 23 (t, J = 7. 26Hz, 3H), 2. 34 (brs, 1 H) , 3. 62-3. 
81 (m, 5H), 4. 16 (q, J = 7. 26, 2H), 6. 87-7. 11 (m, 2H 
) , 7. 7 0 (s, 1 H) 

IR(KBr) : 345 1, 3093, 2989, 1706, 1678cm" 1 
MS ; m/z : 3 7 5 (M + ) 

m&m 6 4 : ^j^;u [2, 3, 4-hU7;vto f (IS) - 1 -y 

mMMS l-emtzib&VO (l 03mg) „ x b ^i/^^ u >YD Vg^xf^ (10 8m 
g) fccfcl^ Y^^i/frTls^—VkZu \) Y (2 9mg) 4^DD^^> (1ml) 
C«»U A (1 3 8mg) Jflit, £lt2 2«f|HHl}fLfc 0 ^tS»T». SIS 

^ a&B<&>«RjS4k£4i)& 1 4 7mg (7 8%) »& 0 •H-NMRiiVIR^b/l/f 
-*i±fHJ(5016 3t«fcMt-aufe. 

6 5 : 2^£2k L2_» 3, 4-h'j7MQ f (IS) - 

DMF (2ml) C*i;*A* — ^U-rh*J/K (6 2mg) &jbn* 0°CC##bfc 
^fl§0S5 1-Cfllfrfbdtl ( 1 0 Omg) ©DMF (2 0 0/zl) SISSTlfco 1 5 

#«#L&aL ^h*'>^^w>vD>»s?ji^*arFu^a-e8WFiai»i*bfco its© 

UtaiftLft*, *7A^D7h^77^-l:fJU dfii#tD4Mfl^ttl3 7mg (7 
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WMm 6 6 : is^fr [2, 3. 4 - h >) 7 fr* u [ (IS) -2-b (-'Pty- 1-^ 

hjs^5 l-emrzit&vo a o omg) cuihdpi>^^b>vo>^vJi^;i/ (127m 
5«fia«»u mfficMti 6^it^ufco nife^6 3<D<b&M*m&£LrzmmmHP 

LCiZXftlft VTzmm. mmit&yal 4 2ms (7 8%) ffi^T-feofco 

mmm 6 7 : [2. 3, 4-h'J7;^P C (1 S) -2-bh-D^>-l-^ 

pmms i-zntzfc&yn a 0 3mg) h^>^fv>vD>i[y^^ (8 7 

mg) £Wl/:n> (3ml) K*»U 2 1 I^JDf&SliK ggg«&£iiSLi§J«£g 
^125mg (7 2%) £^fc 0 

1 H-NMR (CDC 1 3 , 270 MHz) 6:1. 22-1. 25 (m, 3 H) , 3. 2 
7 (s, 1H) , 3. 5 7-3. 8 2 (m, 8H) , 6. 96-7. 10 (m, 2 H) , 7 
. 7 6 (s, 1 H) 

IR(KBr) : 345 2, 2 9 5 4, 1722cm" 1 
MS ; m/z : 347 (M + ), 316, 284 

mMm 6 8 : it^T-fr [2, 3, 4-b >)7)V*X3 f (IS) -2-fc.pP^- 1 

SiCt, *»-fb*';«>A (3 3 Omg) jSiVf hT^+^Tyt-^A^D'J K 
(19 0. lmg) £DMF (1 5ml) (ZttMU (2S) -2 - (2, 3, 4 - MJ 7 
;i/^PT-ijy) -7D/V- Jl (lg, 9 9. 8%ee) iS.tVxb^i/^f 1/>vd> 
W&x-*to (2. 0 9g) ©DMF&M (5ml) *ipjt % lRFRBiMtL&e RJtSMC** 
in*.* Stxf;i/-n-^> (3:2) ©S^jgaEfcTttitiLfe, *«Jift*t:"ra# 
fR*««v^**>*ACTfc*Lfco »»EB*fcx W&ixfcffittfclPE&ifl*., o-c 
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6 5g, 9 9. 8%ee) LXmtto 1 H-NMR &&Xf I R*^ 

6 9 : [2, 3. 4 - h 'J 7;i/;<r p [(IS) - 2 - fc K D 1 

^Jg£T> Tfc^fb* U "7 A (3 3 0mg) \-^7?-)\,Ty=£-*jb.)\4 YU*f> 

^7x-h (82. 7mg) 4DMF (15ml) U (2S) -2- (2, 3, 

4-h'j7MD7-'Jy) -7D;V-;i/ (lg, 99. 8 % e e ) Ifx h 
U>vd>^ji^;V (2 . 0 9 g) ODMFSi (5ml) £An^ 1 B^jf # L£o S 
^{CTkSrADx.. ^i^;i/-n-^^r^> (3:2) (DM^^mzxmtH Vtco ^gUJlfc 

WBflrtttCl. 7g, 99. 8%ee) * 6fe*gil fco fc*5, 'H-NMR^IF 

mmm i o : v*.** [2 , 3 , 4- m ^wa-p c ( 1 s) - 2 - t fd^>- 1 

iSCt, TK^b^U^A (3 3 0mg) ^itf? 1 h^^^TV^-^ Ko^f > 

^7i-h (82. 7mg) 4DMF (15ml) (2S) -2- (2, 3, 

4-hU7^D7x'jy) -iT-o^y— ;b (lg, 99. 8%ee) *J:^h^^^^ 
V>^U>m.V^)V (2 . 09g) ©DMFgjg (5ml) lB^ittfLfcoS 
iS*fc*&lPit, Hixf;i/-n-^> (3:2) V>m-&mmzXM& bfco #NtJI& 
*CTft»», M7kfi5^v^^>>>i7Alc-cl2*ibfco ^g*^. W&ftfcfifltfcl PE* 

«IBfli^»(l. 65g, 99. 8%ee) tc* x H-NMR43«t 

nmm 1 1 : ^x±2k r os) -7. 8-^7;i/a-p-3-p*^;i/-2. 3-ytKP 

-4H- CI. 4] ^>yf;3-=fr1j-^>-4-^;i/| ^fl/>7P^-b 
DMF (5ml) C % *fcT* TJ'J^A*- Is*? i)—7h%-5s K (7 4mg) £*nx. N 
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i»W6 3-e^fe^U (2 0 0mg) ©DMF (1ml) JWl*«Ttfet, 6 0°CT*1 

7>f-£ttU rliH*©*gj^blM&>£ 1 4 9mg (7 9%) ^fc 0 m t>nrz<b&m<D®m7£m 
«±»«FSB2 7 6 9 1 7 4^!B*<Z>*<Z>i:-SLfc 0 

fUI0!l 7 2 : 2^±2k [ OS) -7, 8-y7/l/tD-3-^»^-2, 
-4H- ri, 41 ^>^7r^r-»^>-4->f;U] ^fl/>7D^-h 

DMF (2ral) £ x **SrT. ti U £ A*— y -:/ I- K (226mg) **n^.x 
fUS0«5 1 X-mtzit^VO ( 1 0 Omg) b^>*^W>VD>^i>ziL^;U (2 9 3 mg 
) ©DMF (0. 5ml) ^M^iTFLfc©^ S»"C 1 8B#fiagi#L£o jiS©&flUI£ 

1 1 3mg (6 5%) #fe 0 me>tltzlb&y>(D<®im7£mZ&tfrm2 7 6 9 1 7 4^13«©*> 

UMiCT 7 3 : ^ji?-;>/ [ (3S) - 7, 8 -^7;i/:fr P - 3 . 4-^1:^-3-^^ 
-2H- [1, 4] ^W*-*"fry>-4->fjl/| ^fb>7D^- h 

*ttflj*U*A (18 Omg) ib'.tVfb^mT^-^AM Hny>^l/7z- 
h (9 0. 4mg) SrDMF (15ml) 6 O'ClZXimmmm [2, 3, 

4-h'J 7)l*u [ (IS) - 2 - 1 HDJFJ/- 1 - * f-j]/ 7-'Jy] *^U>v 

D*-h (lg, 99. 8%ee) *>«ttfoi hdp^^^i^ >vn (12 0m 

g) ©DMF&ffc (5ml) %llQz_tco -e<D££ffli&gtC-£\ 2B^a#Lfco Sf&ffclC* 

^tl*852mg (9 9. 8%ee) f#£o Ml/^— ^fF!f§2 7 6 

9 1 7 4#IBm©*©fc-Stbfeo 

Hifetfl 7 4 : ^3i^-;i/ f (3S) -7. 8 -^7;i/^D - 3 , 4-^bh'D-3-^^ 
-2H- ri, 4] ^>\Z^r^r»^>-4 — f;i/] ^fl/>7D^-h 

7KKflj*U^A (1 8 Omg) is «t^>^;i/ h U ^^;i/T>^n>i7 A£ d y K (4 9. 
5mg) SDMF (15ml) *K 7 0°ClwT JllMMgft U [2, 3, 4-h 
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•J 7/M"n [ (IS) -2-t KD*i>- 1 -.X^lOL^l,] ^fl/>YD^- 

h (lg, 9 9. 8%ee) ^.t^xh^^^^i^vvD^xf^ (12 0rag) ®D 
MF&ffi. (5ml) ZmZtzo -6©££©Sgl;:-C, 4l$F^g£#Lfco KJ6*C**iO;U 

871 mg (99. 8%ee) h^-^tt, *3fsfjf§2 7 6 9 1 7 

4 ^iem© © h — s t feo 

^SEfll 7 5 : r (3S) -7. 8-^7;v^d-3. 4-^bh'P-3-Xf;v 

-2H- fl, 4] ^W:T3r»^>- 4 — f ^1 ^fV>7D^-h 

*^b*'J<>A ( 1 8 Omg) it frb U x^l/JV^x^A^D 'J K (6 0. 

7mg) SDMF (15ml) 6 ^oi^^ [2, 3, 

7;i/;TD [(IS)- + 1 -yim,^*] T-i) y] *^l/>VD*-b 

(lg, 99. 8%ee) fei^xh^-j/^f b>vD>iyxf;b (120mg) ODM 

Fmm (5mi) &*Dxfeo ^©^©ig&ic-r. 7^ii}$Lfeo Bifomiz7kztoz.s m 

9 9mg (9 9. 8%e e) f#fc 0 #8*^ Ml/^-^ti. !ftfF£§2 7 6 9 1 7 4 

TO<g©fc©£:— gcbfco 

7 6 : f (3S) -7. 8 -y7^D - 3 . 4-ytKD-3-^ 

-2H- n, 4] ^W3-*-t>-^>-4-^;H ^U>7P^-h 

iSi:t, KOH (3 3 Omg) h ^^^r^>;i/T >^E-ii7 d "J K (19 0. 

lmg) 5&DMF (15ml) fc*»U (2S) -2- (2, 3, 4-hij7^D7x 
'jy ) -zru^j-)V ( 1 g, 9 9. 8%ee) &&V^h*is*?-l<>-?n>Mi?3L3-)], 
(2. 0 9g) ©DMFM (5ml) %tiaZ^ l«fBWH*Ufco tf^T-, 6 0tfc#fiL, 
KOH (330m g) * <fctfx: h >v D >&£>x\^;i/ ( 1 2 Omg) ©DMF& 

* (5ml) >&An^feo *<D$Ll£<Di&mzX, 5 B^Htf Lfco SfS*fc}C7jc£ijD;t. 
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3 7 g (9 9. 8%e e) ^MX^t hfrr-flZ. tt*M6 2 7 6 9 1 7 4^ 

MMW 7 7 : [ OS) -7, 8 - 3 , h'D-3-^f;v 

-2H- [I. 41 sO*J**W>- 4 )H ^fl/>7P^-h 

M?g{::-T\ KOH (3 3 Omg) Yv^+hT^^ — t? V v >f>VJl7 * 

-Y (82. 7mg) ^DMF (15ml) IZ®MU (2S) -2- (2, 3, 4-h'J 
7WD7-'jy) -7n;V-;i/ (lg, 99. 8%e e) &&Zf^Y*i'*?-\/>^'n 
>mi?^» (2. 0 9g) ©DMFM (5ml) fcin*. lRfflStfl/fe, #1^, 6 
0°CIC#^L, KOH (330m g) iicfctfi h > x-D (12 0m 

g) ©DMF&tg (5ml) &tiaz.tz 0 ^©^©SgtCT, 5I«K«»U&. SiSMl37k 

f#£ft£?§g#>£i''J#'50l/277A*D^ h 4f 7 7 -f — fcf* U Hfe^^ShUT^JS-fb 
1. 3g (99. 8%ee) f#fc 0 Sa^i* h/U^-^Hu »«F*2 7 6 9 

1 7 4^IB«©*©fc-StLfeo 

HS60« 7 8 : (3S) - (+) -7. 8-^7^0-3. 4 -yt H P- 3 2 
H- [1. 41 

DMF (2ml) Cyy^^W K5-f F (39mg) ZtiaZ-X^ WXT: 6 0°Clztom 

HSS0O5 mnztiizib&m (i o omg) ©DMFst*«ru lmmmwL 

to iim©m«LS^L^m> A7A^D7h^77-f-t#U ^M-fb^-tJ 6 0 m g (6 6 
%) fc^fco HPLCCi^iifigtt>9 4%eet^ofco &mz^t? hJU^—^ttm 

^flfctfO 7 9 : (3S) - (+) -7. 8-y7;i/»D-3. 4-ytKn-3-^»^-2 

h- [i . 4i 

DMF (2ml) (Z. 7jc^T> * U •> A*— 2/* U —7 h K (1 lOmg) *iD;U 
^ffl§095 lT»f6nfefli6* (1 OOmg) ©DMFSrjgjTU 3 0£4lt&Lfc« iIS©& 
Mi^im *7A^DYh^77^f-i:f>tU «M<b^7 2mg (7 9%) £|§fco 
HPLC{z,t^^^gji>9 4%e ef*o fc„ MXi* *f*Si*£j£Lfe 
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8 0 : (3S) -7. 8-i?7/l/tD-3-^^-3, 4-^tKP-2 H- [1 
. 41 ♦ p- h;i/J^>^;i/^>^ 

:M» U #A ^— y— ^"h^'> K (t-BuONa; 7 4 8mg) CDMA c (8m 
1) 8 Z<D$L$:<DUmzX. (2S) -2- (2, 3, 4-h 

•J7M07- I jy) -T'cmy— /I, (1. 0g; 99. 8%ee) ©DMA c (2ml) 
&i££*n;L£o 3 0#St#Uft#gL ^&C-t2k (3 0ml) aamu ftixf;i/ (AcO 
Et ; 2 0ml) tt 3 (UJflm bfco JStiJ Lfe*r*Mi&»E*»b* f# £ixfc?&r&& P - h 
;i/3i>X;i/^>^ ♦ 1**0^ (9 2 7. 5mg) ©AcOEt (10ml) &i&tt"M®Tb 
fzo mUlZXZbK lKHH«#bfcfL AcOEt (7ml) f^l^tf^gl^OTb 
feo »e>ftfcS<*&«ffiB*U *Sffiftl^1& (1. 6g) ^fife^iibX^fco 
1 H — NMR (270 MHz, CD 3 OD) 6 : 1. 43 (d, 3H, J = 5. 7Hz), 2. 
34 (d, 3H, J=12. 2Hz), 3. 85-3. 89 (m, 1 H) , 4. 09-4. 
17 (m, 1H) , 7. 2 2-7. 3 2 (m, 1 H) , 6. 7 7-6. 89 (m, 1 H) 
ib^ : 131-133°C 
nMftm : C 16 H 17 F 2 N0 4 StbT ; 

ttnm:C, 5 3. 7 7 ;H, 4. 7 9 ; N, 3. 9 2% 
!HffiiJ{iI:C, 5 3. 8 0 ;H, 4. 8 1 ;N, 3.86% 

8 l : OS) -7, 8-^7;M-p-3-^?-;i/-3. 4-y tKP-2H- [1. 

*y«>A^— ^>^y— (t-BuOK; 1. 2 4 g) CDMF (18ml) £ 

to*., s o-c-emmmmv. *©£i:©i&gc-r, (2 s) - 2- (2, 3, 4- by 7* 

^D7-'Jy) -7uj*;-)1 (1. 0g, 99. 8%ee) ©DM F (2ml) &m*fia 

£fco 3 o bS5?^m, sact* ( 4 o m 1 ) mxa u, a c o e t ( 2 0 m 1 ) c-c 
3i5]«iajbfco mrnvtz^mm^mmm^v. mt>nrz&m*T>-h»^> 1 

7K=fn^ (9 2 7. 5mg) ©AcOEt (1 0ml) iK^STlfc. SfiCTdfeK: 1 
KIMtttU AcOEt (7ml) xm^LUifi^BB^n^Vtzo »e>nfcisii*»ffi8 

*u ^®<biMa> (i. 3 9g) i^ai: i-cft, fc** &n*^>7 wi/^-*ti 
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Mm® 8 2 : (3S) -7. 8 -*J7)\,*U - 3 3, 4-^bh'D-2H- [1, 
4] ^>^^-^r-9-^> • p- Ml/a: 

Tk^b^" h U £A (N a H ; 2 6 2mg) CDMF (18ml) fcAPits 8 0°C-C*n$tf§ 
fl¥U -ecDSScDSgC-C. (2S) -2- (2, 3, 4 - h U »J </ ) -7n 

(1 . 0 g, 9 9. 8%e e) ODMF (2ml) ^fM^AO^fco 3 0#g|#Uft 
^Slw-CTk (40ml) &fia U AcOEt (20ml) £T 3 EHflai Ufco »£B L 
fcWgSUf £$&EiI$gU #?>n>t}g^^p- b;i/3i>^;i/^>^. ItKMt (9 2 7. 5m 
g) ©AcOEt (1 0ml) ^tf^iiTbfco SSfcTSfefc: 1 B5IB«#U AcOE 

t (7mi) T-^u^^^iis^^^imtfeo mt>ntzi&m*wj£&ML. mmittt® a. 

I4g) £6&*£Hi:L-c^fco Wl^-^te^^ OT-^fcfcOfc- 

gtLfco 

HJfi^l 8 3 : (3S) -7, 8 -*J7)V*U- 3 3 . 4-^hKD-2H- [1, 
4] ^>V^^-^-»^> 

(3S) -7, 8-^*7^;frD- 3 -^f^U-S , 4-i?fcb*D-2H- [1, 4] ^> 
• p- h;i/x>x;i/*>&i& ( 1 g) SAcOEt (1 0ml) ^t-!S®$* 
tz'&, $tm*.mi-h U>>A*tS« (NaHC0 3 ; 10ml) fciJO^fco SiBKtlWjf 
LfcllL AcOEtCttttHlfe, *^Jl£M*^®v^*S>«>A«!^gL »Eii^U 
JUM-fb^tJ (5 1 6mg, 9 9. 8%ee) fcft&totf^i: UTfffco 
1 H — NMR (270MHz, CDC1 3 ) 5:2. 16 (s, 3H), 4. 60 (s, 2 
H), 6. 28 (ddd, 1H, J = 2. 3, 4. 7, 8. 9Hz), 6. 50-6. 80 
(m, 1H) 

mmm8 4 : os)-7, 8 -v^a^p- 3-^^-3. 4-ytKP-2H- n. 
4] ^w*-*-g-y> : **>x>ix>mm 

t-BuONa (7 4 8mg) tDMAc (8ml) &AniU 8 0 "CfAnHft^S? L> •£© 
S*©S^t3-C, (2S) -2- (2, 3, 4-MJ7WD7-'j;) -:Tpyiy — ^ 
(1. Og, 9 9. 8%ee)©DMAc (2 ml) mm*tiQ*.tz 0 3 0*Mt#Utofr8L 
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iSCt* (3 0 ml) i^iDU AcOEt (2 0 m 1 ) £T 3 teUSiti Lfco W^^feto 
*T«ffi»*U ne>titz&m***>ZK*>m (4 6 8. 4mg) ©AcOEt (5m 

i) mm^mnistzo zzizm^izx nsraumu a c o e t (5mi) -t-i$t#b&# 
e>*safc*«iL;fco m<otirzMtt.*nfc&Mu mmc&va o 6 o. 4mg) 

1 H — NMR (2 7 0MHz, CD 3 OD) : 1. 45 (d, 3H, J = 6. 8Hz) , 2. 
68 (s, 3H) , 3. 89-3. 93 (m, 1H), 4. 17 (dd, 1H, J = 8. 9, 
12. 2Hz)) , 4. 57 (dd, 1H, J=2. 7, 11. 9Hz), 6. 96-7. 
1 5 (m, 2H) 

gb& : 13 1-133-C (#8¥j&) 

Ttmfrm :C 10 H 13 F 2 NO 4 SJ:ft; 

mnm-.C, 42. 7 0;H, 4. 66%;N, 4. 98% 
Hl8!Hit:C, 42. 7 0;H, 4. 66%;N, 4. 92% 

mmm 8 5 : (3s) -7. 8-^:7;m-p-3-p<5sh/-3, 4-ytyo-2H- ci, 

t-BuOK (1. 2 4g) ICDMF (18ml) ZMZ., 8 0 "CT-ifl^fc? U -e©£ 
S©?ajg{3-C. (2S) -2- (2, 3, 4-hU7;l/tD7xU/) -70/17— >V (1. 
Og, 9 9. 8 % e e ) ©DMF (2ml) SISMfeo 3 0#«#Uft#SL liBCT 
7k(30ml) mtmV. AcOEt (20ml) £T 3 Mm Lfco ««UB *fcfc*T«flE 
igiSSL, m btlfzmm* (46 8. 4mg) ©AcOEt (5ml) jgjft 
MUlbf;, ^^SSCtrnWU AcOEt (5ml) T*i5fc^ £iSiSIi£ 
3tB*Ufco *§£nfca#:£«E3S*£U ^IS-fb^ (8 7 5mg) £ Gfe&Hi: LXU tz„ 

8 6 : (3S) -7, 8-^7^*-p-3-;<?-;V-3, 4-ytKD-2H- [1. 

4] ^>yt^»^> • ^^>^)^>mm 

N a H (2 6 2mg) £DMF (18ml) £j!jO;U 8 0 'C : CftlMttMI U €©tS©S 
g£T (2S) -2- (2, 3, 4-V*)7)V*UT-*) S) -7D;W-;V (1. 0 g, 
9 9. 8%ee) ©DMF ( 2 m 1 ) &*££jbn *fco 3 0 frMftLMtfi'&, MUlZX* 
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(30ml) U AcOEt (20ml) Ct3 HHflfcB Ltco #8Uf £&£rt*-C3&E« 
8IU nt>ntcife%L***>X)\'*>m (4 6 8. 4mg) ©AcOEt (5ml) 
'sMLfco $£>K^iS£T 1RMI&U AcOEt (5ml) fi$fc# U&tfe.lisSII&ai 
f§£*l*:S#£Mffi&4&U «PM*b^ (8 9 4mg) £ Gfe&Hfc LTftfco ft 
M*^* h^-^ttHJS^8 4T-^fe*)©i:-gtLfco 

8 7 : (3S) -7. 8 - ^7^P - 3 3 . 4-^bKn-2H- Cl, 
4] ^W*-3Hfy> 

(3S) -7, 8-i?7;i/^-0- 3 3, 4-^tKo-2H- [1, 4] ^> 
• P- hfr3L>XJV*>mm (lg) ^AcOEt (10ml) 4>{Z^®^-e- 
Tz'&. NaHC0 3 7k?gM ( 1 0ml) £Anx.fco iSCt HBfPWU^ AcOEt t 

Tiftdiufeo ^e*^7K«!t^v^^^7A^3-r^m^ MEEiteu n^b-^ (6 4 5. 

2mg, 99. 8%ee) ZMteitiitfLVo h LXmtzo hfry*—*\±mffiM 

mfam 8 8 : (3S) -7. 8 -^7;i/^-p - 3 3 , 4-->»fcKP-2H- fl. 

t-BuONa (7 4 8mg) tDMAc (8ml) £*D;U 8 CC-CftHSMifWU -£© 
$L$L<DUg.VlX, (2S) -2- (2, 3, 4 - h 'J 7;^D7- U ^ ) -rD/V-JV 
(1. Og, 9 9. 8%ee)©DMAc ( 2 m 1 ) ***iO*.fco 3 OM^Lt^ 
^iglCTzk (30ml) miM AcOEt (20ml) 3 Elfflm Lfco *$SJ1£ 

fet>-&T^ffiti$st. *#e>nfc&M£ (±) -ij>y^-x)i^>m ( i . i37 g ) © 

5%EtOH (ai^y— ;i/) /AcOEt (7ml) jgi^CliDLfco £££^ig£-tl 
R9IDHIIfU AcOEt (7ml) -fSfcrt* Lfc# £^£21151 L£o *H £ftfcS#£MJEE& 
*SU lSffift-&#> (1. 8g) ^fife^tL-C^feo 

1 H — NMR (2 7 0MHz, CD 3 OD) :0. 613 (s, 3 H) , 0. 84 7 (s, 3 
H), 1. 36-1. 46 (m, 1H), 1. 45 (d, 3 H, J = 6 . 5Hz), 1. 5 
5-1. 65 (m, 1H), 1. 88 (d, 1H, J=18. 4Hz), 1. 98-2. 0 
6 (m, 2H) , 2. 76 (d, 1H, J=14. 6Hz) , 3. 27 (d, 1 H, J = l 
4. 6Hz), 3. 85-3. 97 (m, 1 H), 4. 18 (dd, 1 H, J = 8. 6, 
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12. 2Hz), 4. 57 (dd, 1H, J = 2. 7, 11. 9Hz), 6. 49-7. 1 
9 (m, 2H) 

ffl& : 2 3 2 - 2 3 6°C 

7tmfrtif : C i o H 2 5 F 2 N O 6 S t LT ; 

ffl-*tt:C, 54. 6 6;H, 6. 04;N, 3.36% 
mmm:C, 5 4. 6 3;H, 6.04;N, 3. 29% 

^5098 9 : (3 S) -7 , 8 -Vyj\,*n- 3 -y^jy- 3 , K o — 2 H — I" 1 T 

t-BuOK (1. 24g) IcDMF (1 8ml) £An;U 8 0-CTft«fcig#U *©£ 
£©M£T. (2S) -2- (2, 3, 4-hij7WD7rijy) (1. 
Og, 9 9. 8%ee) ©DMF (2ml) mL*1mz.tz 0 3 0^j»RLtt^ US 
(3 0ml) «ftiu AcOEt (2 0ml) (;t3@|ttlLf; 0 W#SJl£fcfc-&T 

msEmmu (±) -*>77-^m>i (i. 1 3 7 g ) ©5% E t o 

H/AcOEt (7ml) **+fc«taLfco * feCMfcT 1 H*IIS«#U AcOEt 
(7ml) -Ctt»U**&fMtftttitLfc. «&n&iM**EEttS*U MYb-^fe (1. 
7 2g) *ae«Bi:LT»;fco &*>\ h^r-^ttl^SWS 8^fe*®i:- 



9 0 = (3S) -7. 8-->^;^p-3-^^;i/-3. 4-^bKD-2H- fl T 
4] ^w*-*»s;>. (+) z^>2z=2Jk*>mm 

NaH (2 4 2mg) {3D MF (18ml) *Jn* % 8 O'CT'AD^^U ^©SJOjg 
fiCT, (2S) -2- (2, 3, 4-hV7)l*U7->) S) -7?U\J-)\, (1. 0 
g) ©DMF (2ml) ***in*fc 0 3 0 U»#gL SfifcT* (3 0ml) 

»*DU AcOEt (2 0ml) Ct 3 EMM Lfc. #^*fcto-frT«JEaiiL. 

(±) -*>77-7W>| (1. 137g) ©5%Et OH/AcOEt (7 
ml) SifCiiDUco S6fcMCTl«HMH*u AcOEt (7ml) -ejjfc^Ufc 
#e>*£H&aiI&Lfco U *fiJ®<b^% (1. 4 1 g) ftaettSfc 
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mmm 9 l : (3S) -7. 8-^7^P-3-^f;i/-3. 4-^fcFP-2H- CI. 
4] 1>VW2> 

(3S) -7, 8-i?7;i/^D- 3-^^;i/- 3, 4-i^th-D-2H- [1, 4] ^> 
V^*1*^> • p- h;Vi>^;i/^>K« (lg) £Ac OE t (10ml) 4>CSg^£-fr 
fem. NaHC0 3 2k&*£ (10ml) §*0x.fco MKT 1 R^ii# LfcgL AcOEtC 
TjftaSLfeo W$Ul£&;fcM$^^^>*ACT^I&, MJEililigU ^<bl^9 (4 3 8. 
9mg, 99. 8%ee) Lrff feo &*>\ Wl^-^fcfcfligfll 

mmm 9 2 : r os) -7, 8-^7^0-3-^^-2. 

-4H- [1, 4] ^W;fr*-fr^>-4 — ^fl/>7P^-b 
DMF (2. 5ml) 13. *#T. * U tf U -7 h h* (7 5mg) ^ADx. 

. mami ST^n^b^ doomg) *5<t^h^^^^i^>vD>^^3i^-;i/ ( 

2 3 3mg) ©DMF (0. 5ml) «**$TFU 2^«#bfeo ItCMISLfc 
*5A*DVh^:7-f— fcttU faftOWMtt&mi 5 3mg (8 8%) £^& 0 f# 

znfrit&to<D®)mfem*&ftm2 1 6 9 1 7 4-^i3m©*»©i:-ab^o 

HJS^l 9 3 : ^xf;K(3S) -7. 8 -^7;i/;frP- 3 2 . 3-^bKP- 

4H- Ci. 4] ^>*J -4 yfi/>7P^-h 

(3S) -7, 8-i?7>l*a- 3-^^)1- 3, 4-S>fc KD-2H- [1, 4] ^> 
l/^^rit^>l. 20g (99. 8%ee) £h;i/:c>0. 5ml(3jgg?U JLh*^*^ 
l/>?D>S^if;b ( 1 . 9 2 g) £»D;t N 1 2 0CT3 Oflf^gljm »ET. 1 4 
0°Clw-C3 OfrffimttLtzo mm&isVlimJj^&Za-rVy^yj-lzttls. m&itoft 

mm. t vxmm^t^m 2 . 1 9 g ( 9 9 . 8 % e e ) &m to m ?> n^^^c^s^isti 

1#fFSf§2 7 6 9 1 7 4mm<Dt><D£-mLfzo 

mmm 9 4 : 2- (2. 3. 4-h'j7;^P7-'jy) rptf;i/ 4--hP^W:n— 

_t 

2- t KPdF^>rPtr;i/ 4 h P^; W:n— h (2 2 5mg) $^PP^^> (1 
ml) -5 O-Ct-CMTkh U 7 )\,*U**>X)l,-fc>M (3 3 9mg) £ 
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j^dd**> (imi) iz®ffii,rzigm*fiaz.tzo o&m& Ltz&, o-azx^ 

Zuut#>*mB&3i\stzo nn^> (1ml) fc»|¥Ufc& % 2, 3, 

4-h'j7AtD7-'J> (14 7. lmg) 4^DD^^> (1ml) C*IBLfcJS« 
iOtttfiTU |sI^T3 OfrM&isfco *<D®miZis?uu*#> (10ml) &Wi 

iou * domi) -c^bfeo €®^^nD^^>i$iEiiu m£ftfcg§©tr& 

mg (4 5%) 

1 H-NMR (2 7 0MHz, CDC1,)<J:1, 38 (d, 6. 6Hz, 3H) , 3. 
7 6-3. 9 2 (m, 2H) , 4. 3 0 (dd, J = 5. 3, 11. 2 Hz, 1 H) , 4. 
49 (dd, J = 5. 3, 11. 2Hz, 1H) 6. 4 6-6. 5 5 (m, 1 H) , 6. 7 
7-6. 88 (m, 1H) , 8. 17 (dd, J = 2. 0, 6. 9Hz, 2 H) , 8. 29 
(dd, J=2. 0, 6. 9Hz, 1 H) 

mmm 9 5 : 2- (2. 3, 4- f u7^D7='j>>) 

2- (2, 3, 4-hU7^D7-gy) 7Dt^ 4-^hD^>v^-h (5 0m 
g) > *i£Yb:*J'J*A (1 1. 8mg) „ (2ml) &tia LmMiZX 

1 8^M#Lfco ^y-^iMffififcfeL&fk ^dd$;va (5ml) „ * (5ml) 

m#«£lt. *«fe^--f ^(Dmmit^dt: 1 9 . 8mg (6 9. i%) 

1 H-NMR (270MHz, CDC1 3 ) 6:1. 22 (d, J=5. 9Hz, 3H), 
3. 5 5-3. 7 4 (m, 4H) , 6. 3-6. 5 (m, 1 H) , 6. 7 6-6. 8 7 (m 
, 1H) 

^Mffl 9 6 : 2 — b Kd^-^7d 4 -— b W:n— h 

2-bKD^7*D/V-^ (4. 5 7g) £h;l^> (8 0ml) tZ&&®mU 0*C 
lZXbV^^TK> (6. 6 8g) ^ITUco 3 O^Ufi-Cjim p-=.Yu^>^J 
K (11. 4 g ) &h;V3L> (12ml) fc^»Ufc^*^fcAn^fco £& 
CWl/2RHB|jfbfc», ^nD^> (5 0ml) fcifetaU «f Hi L 

•a-fco ^*#^^?k^ h «i?A7k^ doomi) xm&&. mm&mffi. (o. 5m 

ol/l) T-Mi3^L^o f#£ft£*rliJl£ ISU m&<to*b>V^> (4 5ml) IZ 
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mits®* 6 . gog (51%) ntzo 

i h-NMR (270 MHz, CDC1 3 ) 6:1. 32 (d, 3. 6Hz, 3H), 4. 
24-4. 4 2 (m, 3 H) , 8. 2 2-8. 3 3 (m, 4H) 

mmm 9 7 : os) - (-) -9. 10-^7^0-3 -^-7-^-2, 3- 

ybKP-7H-KUH [1. 2. 3-delCl, 4] ^WMM ^I 6 

S- (-) -7, 8-5>7A*n-3-^f/l'-2 1 3-^bKD-4H- [1, 4] *c 
(15. 8g) 13. *J^3-)V (24. 0 g) 

feftlit. iETt 1 3 0 ~ 1 4 0 -C-C 1 l$P9«& Lfco KJ6**«t*»« (50m 

1) C*»U *?M!«fTcnC*t7kfttt-«i»» (2:1, V/V) ig^ifc (8 0ml) 

2 5 7~2 5 8°C 
[a] D =-68. 1° (c = 0. 2 50, m) 

mm 9 8 : (3S) ~ (-) -9. 1 Q-^7MP-3-^^V- 7-^V-2, 3- 
i?b HP-7H-K'J H r 1. 2. 3-deiri. 4] fjWj»£2 >~ 6 

IMtmc^rfrfo (19- 5 g) SB* (15 0ml) Cfc*U ««R (40 0m 
1) *in*3KMH»*&Ufco ^StfrtHSfcillRU ai^y-;K ^^;i/i-^^T-J® 
fcft#U^UT«iB©*-«'*>Rl 6 . 2g*ffco 
gfej&>3 0 0-C 

[a] D = -65. 6° (c = 0. 9 8 5, DMSO) 

mmm 9 9 : os) - (-) -9-7;i/tp-3-w-io- (4-^;i/- 1 

^y-^) - 7 2 . 3-ytKD-7H-K'JK n. 2, 3-d el [1 . 4] 

6 (i/^7a 
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±m-emtzj3jv7$ym (14. 3g) ^■v^^^—t-^ (6oomi) ciiu H7 

^it^<?mi>^9-)l^-y"^^>yu^^X (7 0ml) £*Dx., M7? 5RplHHIH*Lfco 

lasfw-ci^su mgymzv^T-jv^— ^ji^m^xmrn^ ^^^^—^^xm^ 

^^^bfeo Z(Dt>0%i?*3-)l<X)V***/ h* (10 0ml) tCigflfU h'Jxf^Tr^ 
(14. 2ml) (7. 3ml) £j&0;l^i&T- 1 8B3fig«if$b 

fco ^J££*£JE©3cU Mfcfc^i^/I/Ji—'^fciOitx IMlLfc»6»** 9 5 * 
(4 0 0ml) C8IU h »x.**7$> (2 5ml) £itl;L N 2 5^MM 
Lfco jg«t^lft£ES£U SStlS10%ti (5 0 0ml) fc:«f»U *dd*;vat*3 
0i5t#m*Kflj^- h (4mo 1/1) fpHl 1 fcU HIMIS (lmo 1/ 

1 ) -C P H 7 . 3 (cm bT 9 D D A (2000mlx3) triftitk bfco * 

^IBO-fb^ (l/#7Dm» 12. 0g£*§& 0 
Ife^ : 2 2 6~2 3 0-C (#8?) 
[a] D = -7 6. 9° (c = 0. 6 5 5, NaOH (0. 0 5mol/l)) 

"£MM 10 0: (3S) - (-) - 9 -7)l*u- 3 1 0 - (4 -*^>W- 1 - 1: 

- 7 -sT^V - 2 , 3-ybKP-7H-g'JH ri. 2, 3-de] [1, 
4] s<>*J**W>-6-2>J\,7£>m (l^#7P*-t>->» 

S- (-) -9, 10-y7^D-3-^f;i/-7-^^V-2, 3-i>tFD-7H 
-tT»J K— [1 , 2, 3-de] [1 , 4] "i>v'**W>- 6 (2 8 1m 
g) £^:n^;P3i-7^ (3 0ml) tC«»U M4£#Ts ^«057^b*9l^x 

frffi&>Z 0 o°c 

[or] D = -9. 4° (c = 0 . 4 9 0, DMS0) 
7cJ5t##T :C 13 H B BF 4 N0 4 tU-C; 

ItM : C, 47. 46 ;H, 2. 46 ;N, 4. 26 
^■Ufffi : C, 4 7. 6 8 ;H, 2. 59 ;N, 4. 32 
ClOdf-b — hffc (3 1 0 m g) fcS^^yUl/tf + S' K (6ml) iCig^U h'Jxf;i/ 
> (0. 3 2ml) fecklFN-pWl/tf^ (0. 1 3ml) MUX 1 
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> (0 . 5ml) £^t?9 5%^*S-)V (2 0ml) C»»LT 8l$IBU)DJIMIftl/fc 0 # 

&MJE&@L-tf# tcmmvd*. %tmm (5%) csiLt^DD^Ati!)^ 

b U >>A ( 1 mo 1/1) fpHl 1 fcU tf^T-JS^ (lmol/1) T-pH7. 
4^f3^Lfe„ cnS^DD*M (5 0ml x 3) T-Jfliti LT^SE*^* D D 

m\ 2 0mg^to 
MA: 2 2 5-2 2 7"C 

tc^W :C 18 H 20 FN 3 O 4 - l/2H 2 0i;L-t ; 

stntM'.C, 5 8. 3 7 ;H, 5. 72 ;N, 11. 3 5 
##Hit:C, 5 8. 17;H, 5. 5 8 ; N, 11. 2 7 

mmm 1 o 1 : os) -9. 1 o-vy)^u-z-/.^-»/-i 

P-7 H-tfU K [1 . 2, 3-de] [1, 4] ^ W;t=fr-tJ-^>- 6 -:ft;i//ft>^tfP> 

(S) -J>xf^ (7, 8-^^;i/3|-D-3-^^;i'-3, 4-^tKn-2H- [1, 
4] sO*J**rW>-4--()l,) ^fU>?D^-h (2g) *«fcVM*»» (2ml) 
£*g£-L-Cl 4 0 tl:t 4 7 %H7 «Wb*->i • r h 7 1 K D 7 7 (0. 8 ml) * 

UWLX-lZtfiiVTZ. Bifom&yolZT-b Y > (10ml) %Mz.X%<D$. ^(DU^X 3 Qftm 
W Lfeo #ffflL£«SH£jfi#>T7Mr h>T'ffi#U ^I3<ZHb-&$& 1 . 5 5 g£^£o 

HJS^ 10 2: (3 S) ~ (-) - 9-7;i/^-P-3 1 0 - (4-^5^- 1 -tf 

^^js-jl) - 7 -^y- 2 , 3-ybKP-7H-tf'J K Cl, 2, 3-de] [1. 
41 ^>*J**W>-6-t))lX>m (1/$7D^») 

S- (-) -9, 10-^7;i/^D-3-/f;i/-7-t^rV-2, 3-^fch*n-7H 
-tT'J F- [1, 2, 3-de] [1, 4] "<W**"*y>- 6 -*)V#>m (2 lmg) 
&&VW-*?-)\'\Z^S/> (3 0mg) £*K7k^*^>WUW**«>lf (3ml) (w^b, 
1 3 0-1 4 0*Cfl^H^Uco ««E%«ES£U m&mz^# (2 ml) & 
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*S-»-7k (7:3:1) a)T®^T-?§tB^-&T S - (-) - 9 -7)\,*u- 3 

1 0 - 1 - tr^vi^-;u) - 7 -tfdfy - 2 , 3-^bFD-7H-fcr 

U K [1, 2, 3 -de] [1, 4] 6 -i3JlX>m*mtz 0 Ztc, ±18 

^J&3*&&7>SlU »1^07h^77^ (isVJj>f>K 2 0 x2 0 cm, 0. 5mm) £ 
ttU ^DD*;i/A-^^y-;i/-7k (15:3:1) ®T^?g^T-JllllL-C!li^Lfco PS 

ittftl 4mg©*g|g£?#fc 0 ffl^S: 220-228°C (#fl?) 
7C^7>^f :C 18 H 2 oFN 3 04i:LT; 

WJt«:C,. 5 9. 8 2 ;H, 5. 5 8 ; N, 11. 63 
:C, 60. 01 ;H, 5. 69 ;N, 11.53 
MS (m/e) ; 3 6 1 (M + ) 

X H — NMR (CDClj) 6 (ppm): 1. 63 (3H, d, J=7Hz), 2. 38 (3 
H, s), 2. 54-2. 6 0 (4H, m), 3. 40-3. 44 (4H, m), 4. 35-4. 
52 (3H, m), 7. 76 (1H, d), 8. 64 (1H, s) 
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* CD ^ 



5$ 




COOH 



CH 3 

T^^n-S-fb^O^ig^-Cfeo-C, ^C^-TP r o c e s s Afr*> J <D^-?tlfr<Dj5m 
t cfco-tS (VI -a) 




(Vl-a) 



o 

COOBR, 




COOBF, 




O - 5 i 

^C'" °^ V CK J 



Process A: 
55 (I) 
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(0 

■zm.ZtiZfc'&Vaiia, (Il-l-a) 

R 1 

H 3 C^COOR 3 -a) 

•zm$tiZ<b&Q!lb&, «#:£TtcSJ&S£-fr-t5S; (I I I - 1 - 

XX.... 

(IM-1-a) 

tm.ZtiZlb'BtVa&m. C©Ybl^9£il7cl/r5£ (IV-a) 




H 3 C ^ 



(IV-a) 



COOR 5 



COOR 6 



^mZtiZib&WtZBil&tSltXjS. (V-a) 



x , COOR 5 

fcr-COOR 6 




^ ^ J I 

^^Y^T (V-a) 
X s o^OH 



H 3 C 



Process B: 

5$ (I) 
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(I) 

X'&2tlZ<b&®£3, (I I — 2 — a) 

R 1 

H 3 C^^ OPi * (II -2-a) 

-cmztizib&mt*. mm&&T^Rfo$itxj£, a 1 1-2-a) 

X' 




, "J H (lll-2-a) 

T^$tlS<b^*l#. -©fb^©7k^S©«^S$rl^*bTS: (IV-a) 

X 1 




H 3 C 



o 



(DOOR 5 



x^n^it^h^s.m^-c^, (V-a) 

XV 




(V-a) 



Process C: 
5£ (I) 



107 



WO 01/18005 



PCT/JP00/06094 




(I) 



-cmztizfoiamtz, (ii-i-a) 



h^CT^COOR 3 (11-1 -a) 



•em.£tiZfc-&®t*. SS#STlcMv$ttS (I I I - 1 - a) 



x 3 L 

H,C OOOR 5 



(lll-1-a) 



ckd^^j^jItcLtS; (iv- a) 

x 'xx 

H 3 C V 

-C-a^tl^fb^iiU C©^b^*JSa^Tt:«LSLT^ (VI I -a) 

(VI I -a) 

^CH 3 

COOR 5 
v COOR' 

Process D: 
5£ (I) 




Y^«^-~ « 
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-cmZtiZit'&Vdtg. (I I — 2 — a) 



1 

H 3 C"^^- OR (II -2-a) 



-cmZtiZ><b-£9>}*s &&&&T£&foZl£Xa. (I I I-2-a) 

^'^f'NH (lll-2-a) 
^ 3 C A CH 2 OR 4 

-cmztizib&tozm. z<Dib-^<D7mm<oum&zm5tki,xi& (iv- a ) 

xV 





X* ,l_OH (IV ' a) 
H 3 C 

T-a^n?)<b-grt;i:U c^b^*M#ftT«.«L-rS; (VI i-a) 

(Vll-a) 

COOR 5 
CCXDR 6 

Process E: 
£ (I) 
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(I) 



-c^tint^mtA ( 1 1 - 1 ) 

R 1 

H 3 C^COOR 3 (||-1) 
-C$&tlZik&®tZ. &MW&TlZ£ifom£Xl& ( I I I — 1 ) 




-emZtiZlt-SVaZm. C©-fbi^3£TH3©Me t hod imtcit2(D^m; 
Method 1 : 

5$ ( 1 1 1 — i ) -e&znzto&yHzjs^x, R 3 &7kmm*~t:&^fc&y>x-&2>£Zte 

Method 2 

^(ii i-i) r-mztizfc-etmiz&^Xs R^Tkmm^xtb^t'^mx^^ii^it 




R 7 -OH 

no 
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-em £ ft* tjv 3 — ;KD#^T-c-3i^^;wb i/r St 





T?a*ft*«r-;Wb-&«fcU -©^b^^iiTcLTS; (IV-a) 

JUL. 

(IV-a) 

COOR 5 
COOR 8 

T-ii£ft£<b^££SfS£-eT3S; (v-a) 



COOR 5 
T-COOR 6 




-C-^^ft*<b^^, c©-fb^*mS#ST^M-rs*^ ; 

Process F: 
5£ (I) 




(I) 



-c&t<tiz<b&tatj& ( I I - i ) 



R 1 

KjC^COOR 3 (11-1) 



T**ftS<b^«fc*s **#«TKasB** (I I I - 1) 
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- 3 (111-1) 

-cmznzib&m&m, CcZHbiM33&~FBe©Me t hod Ufeli2©M; 



Method 1 

5£ (i 1 1 - 1) x-mztizfc&mzjs^x, r 3 &7kmm?x>t<z\,^t<£i®x 

Method 2 

55 (iii-i) xm.znz>it&mziH>^x, r 3 &7kmm?x&zib'&®x&z£%i^ 




R 7 -OH 




X&ZtlZ^XrMb&VotL, CCD-fb^^jSTtLT^; (IV- a) 
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(IV-a) 



t-i^nSft^UtU u®t^l)€«IMTf:j!!lIlt^ (VI I —a) 




(Vll-a) 



COOR 5 
Y ^^COOR 6 

Process G: 
5£ 




CH3COCOOR 3 

©#&T£^-ts&£-fr-t5£ (in-i) 
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COOR 3 



(MM) 



~zm$tiZfc'gr%!i&m x dCD<b^*TIB©Me t h o d 1 £fc{i2 ; 
Method 1 : 

a (in-i) Tzm.t<tiz>fc-&y)iz&^x, w&Tkmm^-cte^t'&m-z&zbgiz 

Method 2 

5£ ( 1 1 I — l ) T'^^n^-fb-^jtcijiMTs R 3 #*j^^T-fc£fb^T-fc.&tgtt 




COOH 



R 7 -OH 




Tf**n*3t^^;Wb-&«jfcU c©-ftj-&»£»7Gl/r5« (IV- a) 
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(IV-a) 



COOR 5 
Y ^^COOR 6 
-zmZtlZit&Vo TtT& (V-a) 

COOR 5 



X XX J 000 "' 

X 3 ^ OH 



Process H: 
5£ 




CH3CO COOR 3 
©#&TC:fe^TSJ5S£-&-t5£ ( I I I - 1 ) 
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Tfasna-fb^***, CKZHb^&THEOMe t h o d 1 £fc{i2©#i£ ; 
Method 1 

5£ (i 1 1 — i ) -zmztizib'&mz&^x, Rt&TkmmttKufc-eiVd-csbztniz 

Method 2 




R 7 -OH 




T^^nSx^rM^tL, ClO-fb^tJ^jiTcbTS; (IV- a) 
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H 3 C 




-cmztizit&vaiiL. z(Dib<&y!)*MMftiE-TizmmLx& (vi i- a ) 

(VH-a) 

^CH 3 

"COOR 5 
COOR 6 

Process I: 
5£ 




CH 3 COCOOR 3 

x 1 - 




H 3 C COOR 3 
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X* 

X 3 JT' 
H 3 C XOOR 3 

-emztizit&yrit^ zoib&Vait&TiLTX, (iv- a ) 

X 9 




o 

*COOR 8 



COOR 5 



T-^$tisYb-&%i:$sj6S$-a-T^ (v-a) 

x i COOR 5 




X'^V^N 



h-COOR 6 



X 3 ok^OH 



H 3 C 



Process J: 
5t 




CH3COC00R 3 
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tz^iX^it^^n, ^(Dit^m^^J&TtLX^ (I I I - 1 - a) 




(lll-1-a) 



x-mztizib^yazm. z<Dib&v>>*m7bLx& (iv- a ) 

H 3 C ^ 

«Sft5ft^*fcU C©fl:-&«**aS#«ETK:«iaU-C*-(VI I -a) 




(Vll-a) 



COOR 5 

y -^coor g 

2 . i(VI-a) T?*$n*-fb^4»©«Ji ac*«P r o c e s s A-C&«ffi:&©i6EB 
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m i mmmomm&o 

3. 5S (VI-a) T-^^tii.-fb^O^jiS^P r o c e s s B^fc3IS;&CDf£BgS 

4. S (VI-a) -Ci^^CKMisProcess C-C$>Z,M$.(D&®M 

5. S (V I - a) t'i$n§M©SM#P r o c e s s D-efc£ff;&©^BSiS 
USgB«©S536i£o 

6 . S(VI-a) T-^£ft£-fbl^©£^i£#P r o c e s s ETfe§i$©®ii 

7. 5£ (VI -a) t^^ti^^tlOM^P r o c e s s F~?:$>Z>mM(D&mm 
lJgl3®©Sag&o 

8. ^ (VI-a) t^nSft^tlOSi^Process GX'&2>m#<D&mm 

i«ie®©§m&o 

9. 3i (VI -a) 'Zm.$tlZib'$&!)(DWim&&Pro c e s s HT:fc£li:£©®Hfg 
1 JM§3«s©Mjgi£o 

10. 5£ ( V I - a) -e^£ft£-fb-^5©§«gi£#P r o c e s s I T-JfeS^CD^H 
m 1 fiSBtt<Z>£E&%o 

11. S (V I - a) t-i^ns^OHig^P r o c e s s JT'&£f!f;fc©$SB 

m i mumvmm&o 

i 2. x'iJi^x'As^-rn^^^^M^-c-fe-sw^^TOi^^eBi i^©^-rn 

^irb7tf'D77 -5 !i*©35B!fi 1 3 JMIB«©^So 

15. 4-^;bt^^>©SJGS#s h 'J7;i/^7* >#^T©SJ5Si?fe^M*©® 

mmi 4mmmommmo 

^1 5^|3«cDM^o 
17. 5£ (I -0) 
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